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THE ROMANCE OF THE NEXT DECIMAL PLACE’ 

By Professor F. K. RICHTMYER 

CORNEI.L UNIVERSITY 


In the year 1896 the BeihlUtter zu den Annalen der 
Physik devoted ] ,032 pages to reviewing the literature 
of physics. In 1930 the corresponding journal re¬ 
quired almost five times that amount of space. 

The Physical Review for 1896 contained 490 pages 
of text. Computetl on the basis of the same size and 
form of page, the Physical Review for 1930 contains 
over 5,000 pages—increase of over tenfold. 

At the present rate, graduate schools in America 
are granting ten times as many doctorates in physics 
as they did at the beginning of the century. 

If we take into account the large amount of re¬ 
search in technical, industrial and gpyernmental lab¬ 
oratories which is never published, and if we ignore 
the still larger amount of work in engineering which 
has grown directly out of physics and is published in 
engineering journals, we should probably bo justified 
in making the statement, which 1 believe to be con- 
servatiYe, that there is now in progress from twenty 

I Address of the retiring vice-president of Section B— 
American Association for the Advancement of 
Sdie&ce, New Orleans, December 30, 1031. 


to twenty-five times as much research in physics as 
there was a third of a century ago. 

Physics in 1933, however, differs from the physics 
of, say, 1895 not only in volume of activity, great as 
that is to-day, but also in basic theories and view¬ 
point, as well as in underlying factual content. The 
physicist of 3895, in his wildest imagination, could not 
have dreamed of x-rays and radioactivity, each to be 
discovered within a year; of the quantum theory, to 
be proposed before the century ended; or of the rfile 
which the then hypothetical electron was to play not 
only in altering completely the whole framework of 
physical theory but in making possible inventions and 
other developments which were to revolutionise certain 
important phases of our economic and social life. 
Indeed we of to-day are so impressed with both the 
quantity and the fundamental nature of our contribu¬ 
tions that we are wont to think, and even sometimes 
to remark, that the progress which physics has made 
since 1895 exceeds that of all preceding time. 

But if we view our science objectively and in 
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liubioaed historical perspective we must conclude 
that this extravagant evaluation of the prowess of 
the twentieth century j>hyaiciBt is hardly justified. 
The generation of physicists immediately preceding 
ours likewise took giant strides. When silhouetted 
against historical hackground Affix well’s electromag¬ 
netic theory and its remarkable experimental ccui- 
iirnmtioii by Hertz loomed up as large to the physi¬ 
cist of 1805 ns the de Broglie-Schrodinger wave 
theory of matter and its experimental confirmation by 
Davison and CJermcr iha>s to the piiysiciat of to-day. 

Stopping back another fiO years from 1805: AVith 
what prido must the older contemporaries of tlio 
young Maxwell huve viewed such outstanding achieve¬ 
ments of their generation as Faraday’s discovery of 
electromagnetism. What could be more fundamental 
and far-reaching, even outside of jDhysics proper, 
than the law of conservation of energy firmly ostab 
lished by the experiments of Joule in 184C? Had 
not one of their number, Foucault, with unsurpassed 
experimental skill, ludualiy settled for all time the 
two-century-old conflict between the corpuscular and 
the Wave theory of light by showing that light actu¬ 
ally travels slower in water than in air? 

And to all these claims of preeminence ux* can 
imagine tlie shad<« of the next older generation pro¬ 
testing: “Ah, but you forget that Joule was but com¬ 
pleting Rumford’s work begun in 1798; that the start¬ 
ing point of Faraday’s research os was Oersted’s dis¬ 
covery of the magnetic eifi^ct of an electric current 
(in 1819); that Yoiing and Fresnel in the first two 
decades of the nineteenth century really established 
the wave theory of light, which was merely confirmed 
by Foucault’s experiments.” 

If we trace this stoiy still farther back we find that, 
except for the more or less sporadic contributions of 
the ancrejit and medieval world, the science of physics 
arose almost asymptotically out of comparative noth- 
iiigum only f\ short time ago, at least as measured on 
the time scale used by the historian to mark the prog¬ 
ress and development of Imman society. Whether we 
say that physics began with Galileo, or with Coper¬ 
nicus, i>r with llogi’v Bacon is relatively unimportant. 
Of great imprji'tanee is that fact that since its begin¬ 
ning phvrties has increased, with each generation, in 
geometrical ratio. If there is anything remarkable in 
our twentieth century jAiysics it is i)ovhaps not so 
much because of the fundamental nature of the 
changes since 1900, us hettansc of the number of those 
changes which have taken place in a single genera¬ 
tion—a remark which has probably been made by 
each of the generations which has preceded iis! 

NoWi factors which have made this 

accelerated growth possible? Volumes have been 
written in attmipU to answer this question for all 


science; as well as for each science in particular. It 
is generally agreed that it is no accident that the 
beginnings of modern science were contemporaneous 
with the discovery of the art of printing; and that 
the rate of groAVth of science has followed closely im¬ 
provements in that art. H'hen permanent records of 
the works and thoughts of one generation could be 
quickly and cheaply made, not only for ready ex¬ 
change among the members of that generation but 
for passing on to the next, progress became possible. 

Further, increased speed in the transmission of in¬ 
telligence, boi-h by development and improvement in 
systems of transportation and by such agencies as 
telegraphy, cable and telephone, have reacted to speed 
lip scientific research. It is said that within forty- 
eight hours after American newspapers had printed 
the cable dispatch reporting the discovery of x-ray» 
by Roentgen, at least six x-ray photographs had been 
made in iuboratories on this side of the water. On 
the conlraiy, Henry did not learn of Faraday’s ex¬ 
periments on electromagnetism until several months 
after the announcement was made in England* 

Then, too, there is the reaction which has come from 
the application of science in so iimny aspects of 
modern life. The present great volume of scientific 
research is made possible in very large part because 
society believes such research is useful. 

We must not forget, also, that, -probably because of 
this demonstrated usefulness, the work of the scien¬ 
tist is no longer viewed with suspicion and intoler-, 
ance. He is free, except for here and there a back¬ 
ward community, to hold such theories and to per¬ 
form such experiments as he pleases. No longer need 
a Galileo abjure, nor a Roger Bacon spend half of 
his life in prison because he had made discovoriea 
tliat proved to him that previous theories were un¬ 
tenable. 

This freedom to experiment and to interpret the 
results of experiment has been a determining factor 
in the development of the so-called laboratory sci¬ 
ences. Observation merely of the phenomena in the 
world about us would be quite ineffective in advanc¬ 
ing such a science as physics. 

Now, broadly s])eaking, laboratory research in 
})hysic8 falls under two classifications. Fii'st, there / 
is the pioneer work of exploration and of rou^ 
measurement as a result of which phenomena are 
discovered and classified. Second, there is the preeieo 
ineasuremont and study of these phenomena ih aw 
attempt to set up physical relations exact as th^ ; 
technique at hand may pennit. It is this ktter ty|;>e^ 
of measurement which has given to physios tha ; 

“exact science”—on appellation which those of 
attempt to make so-called “prewsision” 
know to be entirely unjustified 1 ^ Othdri^ , 



Jakoakt 1932 


SCIENCE 


3 


we may say that the purpose of making snob oarefu] 
measormnenta is, to borrow Rowland’s famous phrase, 
inyeatigate the next decimal place.” 

Now why should one wish to make measurements 
with ever-increasing precision f Having measured the 
velocity of light to four significant figures, why should 
one wish to know what the next ^‘decimal place” is? 
^^Because making such measurements is great fun,” 
the late Professor Miohelson is said to have remarked. 
“Because only by making such measurements can we 
establish exact physical laws,” will bo another obvious 
answer. To these two answers I wish to add a third: 
^^Because the whole history of physics proves that a 
new discovery is quite likely to be found larking in 
the next decimal place.” If the making of a new 
scientific discovery is thrilling to the discoverer, and 
if a romance is a human event which thrills the par¬ 
ticipants, then we may justly speak of the “romance 
of the next decimal place.” To devise methods of 
making measurements with greater precision than has 
ever been attained before; not only to establish so- 
called exact laws, but possibly to discover new and 
unsuspected phenomena furnish both fun and thrills 
not surpassed by any other quest in scientific research. 

A well-known industrial physicist once remarked 
that no physical measurement was worth making 
which required a precision in excess of one per cent. 
Let us examine a few typical cases to see what sort 
of structural members would be lacking from the 
framework of modern physics if investigators had 
been content with one per cent, as a limit of pre¬ 
cision. 

One of the most conspicuous examples of the im¬ 
portance of precise measurements is to be found very 
early in the history of physical science. In 1543 
Copernicus revived the long-discarded heliocentric 
theory of the universe, postulating that the planets 
move round the sun in circular orbits. Possessing a 
qualitative rather than a quantitative background, the 
theory made slow headway. Had no further evidence 
been obtained, there is no o priori reason to believe 
that Copernicus would have been more successful in 
convincing a skeptical world than was his predecessor 
Aristarchus eighteen centuries earlier. 

But then came Tycho, a man to whom, as to our 
own Miohelson, the making of fine instruments and 
their utilization in research was “great fun.” Fur¬ 
ther, Tycho’s own theory of the universe, quite at 
vaiianee with that of Copernicus, could be established 
only by observing the motions of the planets with 
much higher precision than bad yet been attained. 

And so Tycho began to investigate the “next decimal 
place.” After twenty-five years of the most painstak¬ 
ing devotion to the design and use of his instruments 
he had accumulated a series of observations on 
l^lanetary motion not only by for the best in existence 


at the time but still regarded with wonder and admira¬ 
tion when we consider the crudeness of his apparatus 
as compared with our own. It is said that in the 
delirium of his death-bed Tycho prayed that his life 
might not have proven useless. We can well imagine 
that his prayer arose from a realization that bis life 
work consisted only in a mass of observations and 
that he had failed to prove his theory of the structure 
of the universe. What would posterity think of him 
for having done nothing but observe T 

Such questions are still asked to-day. Not only 
men of the town but not a few of even those of the 
gown are wont to belittle the endeavors of those whom 
they call “hair-splitting scientists,” who devote their 
lives merely to devising and to using instruments and 
methods intended to make four significant figures 
grow where only three grew before. 

How completely was Tycho’s prayer answered dur¬ 
ing the century following his death (1601) I Kepler’s 
use of Tycho’s data is too well known to require ex¬ 
tensive comment. After years of the most intensive 
study Kepler finally found that the hypothesis of 
circular motion as applied to the planet Mars was 
inconsistent with Tycho’s observations, there being at 
certain points in the orbit of Mars a discrepancy 
between the predicted and observed position of as 
much as eight minutes of arc—the angle subtended by 
the lead of an ordinary lead pencil at some twenty 
foot I 

Accordingly, Kepler rejected the principle of cir¬ 
cular motion, a principle assumed by Copernicus and 
held unquestioned for 2,000 years. After various 
trials and failures, he was finally led to try an ellipse. 
By placing the sun at one focus, Tycho’s observations 
were satisfied. Conjecture os to the nature of the 
planets’ paths had given way to proof that the paths 
of the planets were ellipses. A most important law 
of planetary motion had thus been discovered. 
“These 8 minutes (of arc) alone,” Kepler later wrote, 
“have led the way towards the complete reformation 
of astronomy.” 

But not only astronomy I One may trace a direct 
path from Kepler’s proof of the elliptical nature of 
the planetary orbits to Newton’s proposal and, ulti¬ 
mate proof of the inverse square law of gravitation. 
Thus Tycho’s study of the next decimal place had not 
only led to the aeoeptanee of the Copemican theory 
of a heliocentric world, but had influenced most pro¬ 
foundly both physics and philosophy. For, without 
such careful measurements, the true paths of the 
planets must ever have been a source of conjecture, 
confirmation that the law of gravitation extends at 
least to the boundaries of the solar system would 
have been wanting, and man would not have been able 
to envision a universe governed by immutable laws. 

The century which followed Newton did not see 
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mttiBh attention paid to tho loaktng of prodae mea- 
sarexxmta, at least by phydciata. Nor, ia turn, ware 
there many significant advances recorded. It may be 
not without point, however, to make mention of the 
fact that Newton’s failure to investigate the next 
decimal place, in his study of the relation between 
index of refraction and dispersion, led him to the 
erroneous conclusion that these two quantities are 
proportional and that therefore achromatic optical 
systems are impossible, an error which persisted for 
many decades. 

It is generally agreed that the first two or three 
decades of the nineteenth century mark the beginning 
of a new era in the history of physics, in that during 
this brief period there wore introduced basic concepts 
as to the nature of light, heat, electricity and mag* 
net ism which provide the foundations of so much of 
modem science. It is by no means a mere coincidence 
that this period saw also the general recognition of 
the important part which precise measurements were 
to play in the development of physical theory. Thus, 
Young’s discovery of the interference of light, 
although not technically the next decimal place,” 
was essentially the result of precise adjustment of ap¬ 
paratus and of careful observation. In this class also 
falls Faraday’s discovery of eleetromagnetie induc¬ 
tion, since his observaneo and interpretation of the 
minute deflection of his galvanometer led the way to 
further study and to the establishment of the laws of 
electromagnetism. Rumford’s qualitative theory of 
the nature of heat was no more convincing than was 
Aristotle’s theory of the solar system. But when 
Joule actually proved that 772 foot pounds of mechan¬ 
ical energy are required to raise the temperature of 
one pound of water one degree Fahrenheit the quan¬ 
titative relation thus established provided an azgument 
as cogent as were Kepler’s elliptical orbits. 

Indeed, one outstanding charaoteristio of nineteenth 
century physics is the extent to which the making of 
precise measurements, merely for the eAke of securing 
data of greater accuracy, became a recognised part 
of research in physical laboratories. This point is 
iqptly illustrated by Lord Rayleigh’s detemiinations of 
the absolute density of gases in the early nineties. 

Proust’s law demanded that the ratio of the respec- 
tive densitieB of oxygen and hydrogen should be 16: L 
The measurements of this ratio by Renault as early 
as 1845 yielded 15.96:1, a mult in agreement with 
Proust’s law almost within experimental error. In 
1888 Rayleigh attacked the problem anew, and, after 
a long, investigation desorib^ by him os ^^unusually 
tedious,” found 4hat the ratio was 15.882:1, thus 
proving untenable the theoretical value of 16:1. 

Baring thui developed an improved technique for 
rieiuittrit^ the denrity of gases with great accuracy, 


for no apparent purpose ol&etr itbnn to 
satisfy W curiosity, ^ded ^^brfore leaving the 
|eet (to aseertain) not merriy the relative but ahs) 
tim absolute dmisities of the more importaiit 
In the course of this investigation he found that nitro^ 
gen, prepared from its chemical compounds imd thus 
presumably pure, had a density of 1.2505 grams pur 
liter, while that prepared by removing oxygen from 
ordinary air had a density of 1.2572 grams per liter, 
a diiference of about i per cent, which prerioos and 
lass precise determinations had failed to detect. Aft^ 
eliminating one by one the various possible soutues 
of contamination with known gases, Rayleigh eon*^ 
eluded that the difference in density must be due to 
the presence in the atmosphere of a hitherto unknown^ 
gas more dense than nitrogen. This clue led Ray¬ 
leigh, in collaboration with Ramsay, directly to the 
discovery of argon. Subsequently the whole series 
of noble gases was discovered. 

Seldom has a discovery been more fruitful. Occu¬ 
pying, as they do, unique positions in the series of 
the elements, these noble gases may be said to proride 
the very foundation stones for that elaborate and 
beautiful edifice which we call ‘^atomic structura” 
The use of helium, neon and argon for so-called prac¬ 
tical purposes is commonplace. Whereas Rayleigh 
with great difficulty prepared a few cubic cmitimeters 
of argon in 1894, to-day that gas is produced in large 
quantities for commercial purposes, 'digger and 
better” dirigibles are made possible through the use 
of helium. Even the l^al profession is reaping a 
rich harvest from the crop which grows out of Ray¬ 
leigh’s fifth significant figure, for it is said that more 
than a million dollars has been spent in litigatibii 
over the neon-sign patents! 

That last decade of the nineteenth century, one of 
the most fruitful and romantic in the whole history 
of physics, provides a close parallel to tiie disooveriss 
of Tycho and Kepler. For, just as the century was 
closing Planck, analysing the data of Lummer and 
Fringsheim on temperature radiation, announced 
quantum theory, which was destined to revptutioniie 
the whole trend of physics and, thoi^h p^pAs,pB y m 
lesser extent immediately, of philosophy. Jupt ws 
Tycho’s observations agreed with the theory 
oular orbits except for certain smati diSe^^ 
parts of the oridt, so the data of Xiumm^ and 
hehn i^greed with Wien’s law of tempemture 
except fox certain small discr^ncics At 
hnigths. In both cases theiheorist, 
til ilm acmzracy of tim obsertati^ 

,]^cae ;a n«w and .a vary' fundaiueni^ 

Thk iNduriplc of the tinpK^^ 
placii^ h io nfA 
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«Kte tmdeiljiiig ifo mdi of our 

iawttirdb iu pifpdm ia to inoroBae the piMdou 
irhic^ lilKyiteoi pibenometm may be obeerved. 
iTor ^ yeara attemp^ta to obaerve the refraetiou of 
a-taya failed About 1920 Sie^bahu and Laiuson, 
piuyug jaeaeuremetits of wave-len^hs of x-raya to 
higher and higher preeiaiQi^ found that the wave¬ 
length of Cu radiation^ aa measured in drat order 
^aftection from a mioa exystali differed from similar 
tteasurements in the eleventh order by abont 0.16 per 
%t. They oorreotly attributed this diflerenee to 
^fraction of the rays as they mitm'ed the erystall a 
phanomenon hitherto unobserved. To-day indices of 
refiiaction for x-rays (strictly speakings the di^erence 
bcftween the index and unity) are measurable with a 
preeiaion in excess of 1 per cent. Until a few years 
ago no one had succeeded in producing an x-ray 
spectrum by reflection from a ruled grating. Eeooutlyi 
by use of such a gratings Bearden has reported mea¬ 
surements of x-ray wave-lengths with an estimated 
probable error of 0.01 per cent. As is well known, 
the alight discrepancy between the values so obtained 
and those yielded by use of a crystal grating has 
necessitated a critical reexamination of the whole 
tecdmique of x-ray spectroseopy, and perhaps requires 
some fundamental modifloations in our concepts of 
crystal structure. 

In 1900 Urude, in his '‘Theory of Optics/' re¬ 
marked that "this (radiation) pressure is so small 


that it can not be deteeted experimentally*’’ Almost 
bhfore tirade’s book was released from the press, 
lAbSdew in Europe announced the experimental dia- 
obvexy and rough measurement of &h phenomenon; 
and within three years Nichols and Hall in America 
reported measurements of radiation pressure with an 
estimated probable error of about one quarter of 1 
per cent The bearing of these measuramants on 
theories of radiation is too well known to need com¬ 
ment 

In a little over a decade, Thomson’s apparatus for 
studying positive rays evolves into Aston’s predsion 
mass-spectrograph, in which the relative masses of 
atoms can be measured with a precision of the order 
of one part in 10,000. After observing the "flne 
structure” of spectral lines the spectrosoopist goes 
on to observe “hyperfine structure.” A recently re¬ 
ported critical examination of existing data leads to 
the conclusion that the most probable value of 
the charge carried by the electron, is 47721 x 10*^® as 
e.8.a. instead of 4.774 xl(h^® as previously used. 
From each such extension of the precision of measure¬ 
ment there results either a significant modification of 
theory, or not infrequently a new discovery. So fre¬ 
quently has this happened in the history of physics 
that to sum up what I have said I am disposed to 
conclude by paraphrasing a famous saying: "Look 
after the next decimal place and physical theories will 
take care of themselves,” 


RESEARCH AND INDUSTRIAL ORGANIC 
CHEMISTRY* 

By Profeasor JAMES P. NORRIS 

HASSA0BD6XTTH INSTmnS OF TIORNOU>OT 


1 Bti MiOT P a rilovt tive ago the advertiaementa in 
a 0ep7 of Industrial and Bnginesring Oksmistry to 
a«a to vhat extent the pages reflected the recent de¬ 
velopment in this eonptty of industrial organic ohem- 
mtry. I fouad 42 orga^e oompoands advertued srhioh 
are ttvaHidile for large ao^e use. Many of these are 
new Mteteaeae; the teat have been used hut are pro- 
duee4 luHr lower prioea ahd in a purer condition 
than in ^ past as the rerott of the applioation of 
' new aynt]^ nethodsi In the list were fwveral 
ooaii|jioiB!i^^ 0 ^^ mm'tasea on aeeonnt of their use 
ae ia^eruediatw preparation of a great variety 
of tetdfl!^ pae^ttete. A etudy of the ntetiiodB 

ehowe eleariy 

tM eheie^ lrwea^ order ie the founda^ 

t*>Av A^.'lwoadm 


survey of the preeent condition of the organic ohom- 
ieal industry leads to the same conclusion. 

The division of engineering and industrial teeeateh 
of the National Research Connoil haa as one of ita 
important actintics the stndy of the r^tkm between 
remaroh and industry and haa demonatrated in its 
puUications the eontrolling eignifioanee of this rela¬ 
tion. 

The ehemieal indnetry of the United States has 
grown rapidly eince the worid war. It standa hig^ 
in tha IRt of indnatriea nnaaged aoeor£ng to the 
munher . of men employed, ntnnis and aapitel in- 
vastad; it ia thus an unportant factor in the economies 
and wdl-baing of the eonntry. I shall limit nQwdf 
in tfaia addiwet, however, to otganie diemiatry, thar 
Acid in whhsh ay knowta^ and ehiaf intavset ib. 

9^,aiiplri^ of rgany ia^ortant eliemiati eeapoondto 
«ied WHci^ of hmetrfe, waa end&nly eat ok 
aiah.’^flb «san^ 'antand. Ua'assent war;' :It waa- 
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tteoesaory to manufacture without any background of 
«xp6rienee a great variety of substances, such as dyes, 
pharmaceuticals, etc. The methods used in the 
preparation of these substances were in many cases 
protected by patents owned by foreign corporations. 
Under the circumstances the United States Govern¬ 
ment took over such patents and provided a way to 
make possible the manufacture of these essential 
materials. In order to put the patented processes 
into operation it was found necessary to carry out a 
large amount of research based on the scanty and 
more or less indehnite disclosures in the patents. This 
procedure was costly but yielded the desired results. 
Most important of all was the conclusion that research 
is a factor of prime importance in industry. The 
learning of this lesson by the executives of corpora¬ 
tions who dictated policies and expenditures pro¬ 
ceeded slowly at first, but after the results became 
more and more evident the conservatives were finally 
eonvinced. 

1 had an excellent opportunity in 1924-1925, as 
chairman of the division of ohemistxy and chemical 
technology of the National Research Council, to study 
the relation between research and the organic chemical 
industries. The investigation brought out the fact 
that certain great industries wore not utilizing chem¬ 
ical research adequately. An attempt was made by 
the division to bring about cooperative research in 
certain industries. The response by executives was 
not, at first, encouraging. The president of a large 
petroleum company told me it was not the business 
of the chemist to meddle in the affairs of the indus¬ 
try. His company had millions of dollars invested 
in plants. It was satisfied with the results. He did 
not want anybody to do anything to make these 
plants obsolete. 

A high executive in another industry told me he 
did not believe it good business to spend money on 
research to develop new products or methods. He had 
found it better to let some one else bear the expense 
of such work, most of which proved of no value. If 
anything worth while came out of it he could afford 
to buy it. What a change has come about in seven 
years. The two industries to which I have just re¬ 
ferred are now spending millions of dollars in 
research. 

The financial depression has had little influence 
on the research activities in chemical industries. 
Statistics gathered by the American Chemical Society 
show that few trained research men have lost their 
positions. One of the progressive organizations had 
more men on this type of work this summer than ever 
in the past. 

A careful study of the factors involved in the rela- 
ttionsbip between research and industry is leading to a 
ifnfler appreciation of the value of results that follow 


the use of researdb as an indnstrial tool* At tUa 
time I shall refer to but two of these factors. The 
first and most important is the attitude of the execu¬ 
tives. I have already said that this is improving, bat 
much remains to be done. It was not long ago that 
tile consolidation of several chemical industries into 
a large corporation promptly resulted in the abandon¬ 
ment of research and the discharge of the men whmj 
were advancing the industries involved. It was 
not long ago that a chemist from Switzerland, wl^ i 
was well informed as to the condition of industry 
his own country and in Germany, pointed out thB|| 
handicap under which certain American industries 
function as the result of being under the control of 
men ignorant of chemistry. These conditions also 
are changing. I once expressed to a friend, who had 
been successful in the direction of the research of a 
corporation, my regret from the standpoint of science 
that he had been transferred to an executive position. 
He showed me that my attitude was wrong. In the 
new position he could influence the directors of the 
corporation to adopt a more liberal and better under¬ 
standing policy in regard to research. 

Some of the most brilliant industrial developments 
in organic chemistry have been the result of reseaiuh 
that required from five to ten yestrs to reach the goal. 
Methanol and gasoline synthesized from eoal have 
been the reward of long-continued endeavor. It re¬ 
quired the foresight of one who knows what research 
can do to enter upon such a long chase. As each 
success is achieved the way for future development 
becomes easier. 

The winning of the confidence of executives in the 
money value of research is proceeding rapidly. It 
is reassuring that a large number of chemical indus¬ 
tries has contributed annually to the American Chem¬ 
ical Society a substantial sum to help in the publica¬ 
tion of Chemical AhBtraots, Appreciation of the work 
done in preparing men for research in chemistry 
is shown by the fact that over thirty students are 
financed by chemical industries at Johns Hopkins 
University. One large corporation maintains fellow¬ 
ships in chemistry at about twenty educational insti¬ 
tutions. The men receiving the aid are not restricted 
in regard to the subject of their reeearchea. There 
is a large number of fellowships of a different tyj>e 
established in colleges and universities. In these the 
research problems are closely allied to the industries 
which support them. The object in these cases appears 
to be more the results hoped for than the tridnixig 
of research workers. 

The increased use of research in ^mical industry 
has resulted in the rapid growth of centralised w- 
search organizations. Under certain conditions H has 
been found better to use the broad bairitgrowtid dC 
experienee of fheee organizations and the serriUea 
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of their ski]^ research men rather than to place the 
problem in a laboratory closely aseociated with plant 
operation* 

The divifdon of engineering and industrial research 
has done good work in helping to bring to the atten¬ 
tion of executives of corporations the work of indus¬ 
trial research laboratories. The division organized 
and conducted two tours of inspection for executives 
through the laboratories of a large number of indus¬ 
tries. It is planned to extend this service to the re¬ 
search organizations of Europe. 

The second most important factor in the develop¬ 
ment of industry by research is, in my opinion, the per¬ 
sonnel of the laboratories. This factor is of particular 
interest to those who have the responsibility of assist¬ 
ing in the education of research chemists. Much 
study of the problem involved in training minds is 
being carried out outside the schools of pedagogy. 
The American Council of Education baa been en¬ 
deavoring to formulate what qualities and qualifica¬ 
tions professional scientists should possess. One of 
its studies has been devoted to organic research chem¬ 
ists. A teacher interested in helping to build an in¬ 
dividual as near the ideal as possible sees that he can 
help in ways apart from the use of the old-fashioned 
formulas of his profession. 

In recent years the methods and personnel of the 
industrial research laboratories have changed rapidly. 
The empirical approach to the solution of a problem 
has largely disappeared and has been replaced by 
coordinated investigation carried out with the use of 
the scientific methods and with a knowledge of the 
latest findings and instruments of fundamental 
science. The industrial laboratories keep informed as 
to the new knowledge resulting from research in tlio 
universities. Requests are received from such labora¬ 
tories for reprints of papers which apparently are 
only of theoretical interest. 

The change in the industrial laboratories has come 
about as the result of a change in personnel. I was 
consulted several years ago in regard to the appoint¬ 
ment of a director of a proposed research laboratory 
for a ohemioal industry, which was conducted largely 
by rule-of-thumb methods. The directors insisted on 
the appointment of a well-informed organic chemist, 
preferably a university professor^ who had no expe¬ 
rience in the industry which he was expected to 
develop. In this case there was good judgment in 
the point of view. 

Opportunities are rapidly decreasing for the ad- 
taneement in his profession of the chemist whose 
scholaatie experience is limited to a four years’ course 
lea^ng to the degree of bachelor of science. To get 
xibe&d he must put ^temist^ behind him and become 
A or executive. The men to-day who ore 

the industry axe some of the best of those 
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who have learned the methods of research in win¬ 
ning the doctor’s degree. It may be profitable to 
digress at this point to consider some of the effects 
of this change. For those of us who are training 
these men it is necessary to know what experience has 
shown to be the best type of preparation for this 
work. 

The scientific background of the organic chemist of 
thirty years ago was largely limited to a knowledge 
of the properties dud chemical behavior of the sub¬ 
stances with which he had to deal. Ho used the 
physioo-cbcmical concept of molecular weight and 
the laws relating to the effect of solutes on the freez¬ 
ing and boiling points of solutions. He was pre¬ 
pared to undertake the study of the structure and 
the synthesis of organic molecules~tho major prob¬ 
lems of the time. 

The advances made in physics and physical chem¬ 
istry have furnished the organic chemist with new 
fundamental concepts, methods and tools, which have 
been applied with astounding success; and other pos¬ 
sible aids of this sort are now waiting to be used 
in the study and control of organic molecules. The 
application of thermodynamics, thermochemistry, the 
laws of vapor pressure, rates of reaction and their 
temperature coefficients, the concepts of free energy, 
ohomical equilibrium and ionization, catalysis, x-rays, 
and different types of energy with varying intensity 
factors—these and other important facts and gen¬ 
eralizations have broadened the methods of research 
in organic chemistry, and have been applied in the 
solution of industrial problems. 

For the research chemist who enters the industrial 
field a knowledge is important of the principles of 
chemical engineering which follow from the applica¬ 
tion of those laws of physics and physical chemistry 
which have to do with the physical relationships be¬ 
tween molecules. 

Those who direct the education of students of or¬ 
ganic chemistry should see to it that the preparation 
for future work includes training in the principles 
of physical chemistry and their use. It was not so 
long ago that one of the leading universities of the 
country had no requirement in physical chemistry for 
men awarded the doctorate in organic chemistry. 
Happily, conditions are improving. 

The growth of the use of research in the industries 
based on chemistry is indicated by the rapid increase 
in the number of men awarded the degree of doctor 
of philosophy in American universities. A compila¬ 
tion made by the National Research Council shows 
that much the larger number of these degrees is in 
the field of chemistry. Many of the young men 
awaited this degree have entered industrial research 
laboratories, where they are happily at work on prob¬ 
lems of great interst, are suppled with every facility 
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and in a congenial scientifio atmosphere. Their 
value is clear from the compensation they receive. 

The bnsiness worlds apart from the industries them- 
selveSi is learning the importance of research. Some 
of the more progressive and larger banka seek in¬ 
formation and advice before inveatments in or loans 
to certain corporations arc made. The banker wants 
to know what percentage of profits is expended in 
research^ something of the personnel and aim of the 
laboratory, the extent to which there is diversification 
in the products manufactured and the future pos¬ 
sibilities of new ventures. Great financial loss has 
resulted from investments made without the judgment 
of well-informed experts. 

There is time to make a brief survey of a few of 
the achievements of industrial organic research in this 
country, as examples of the application of the more 
recently applied methods of investigation. The sub¬ 
stances considered can be conveniently grouped ac¬ 
cording to the causes which led to their investigation. 

A constant aim of the manufacturer is to reduce 
cost. The cost of a material which is necessary in 
the production of a new and useful product deter¬ 
mines whether or not the product is made and used. 
There are now a number of substances possessing 
properties that would lead to their extensive use if 
the cost of the intermediates required in their manu¬ 
facture could be reduced a few cents per pound. 
Potentially large industries are waiting such reduc¬ 
tion. 

The production of certain aliphatic acids has been 
studied from tliis point of view. The price of acetic 
acid, which is so extensively used, is yielding to the 
effects of research. The search for new methods of 
preparation, rather than the improvement of the old, 
has yielded a process from calcium carbide made 
from coal and another based on the catalytic oxida¬ 
tion of alcohol by air. It is stated that with the use 
of alcohol the cost of the acid can be reduced to a 
surprisingly low figure. A search is now being made 
for cheap propionic acid. Success will depend on the 
use of a very cheap material for the source of the 
carbon atoms. 

Several amyl alcohols prepared from the pentanes 
in petroleum are now available. The investigation 
necessary for the successful industrial use of the re¬ 
actions involved required much time and skilful effort. 

The modem method of preparing alcohol free from 
water for industrial use is a striking example of the 
application of the principles Wderlying the vapor 
pressure of two and three component systems. 

The industrial preparation of esters, as illustrated 
in the case of ethyl acetate, brings out clearly how 
physico-chemical principles and ohemioal engineer¬ 
ing solved in a very neat way a problem of organic 
chemistry. 


A new process has recently been annonnosd fer 
the preparation of higher aliphatic acids and ideohohi 
from fats as the result of reduction by hydrogen under 
pressure. The resalts in all the eases cited were pro¬ 
duced by modem research methods. It would lead 
too far to amplify this statement. A consideTation 
of the development of our knowledge as the result 
of the study of the chemical behavior nf molecules 
under high pressures and at high temperatures would 
be of value only if furnished by a specialist in this 
field. 

Two important aromatic intermediates, phenol and 
aniline, ore now produced from chlorobensene by new 
processes, which in the light of the older organic 
chemistry seemed well-nigh impossible. But the 
application of the newer knowledge and methods 
yielded a solution of the problem. 

The use of waste materials and by-products to 
prepare valuable substances has always been a fas¬ 
cinating field of endeavor to the chemist. It is only 
recently that outstanding results have been obtained. 
The wastes from oats, cottonseed and com-staDcs ore 
now converted into chemical compounds of value. 

The gases produced in the cracking of petroleum 
in the preparation of gasoline, until recently, were 
of value only as a source of beat. Years have been 
spent in the study of the conversion of the unsatu- 
rated hydrocarbons contained in these gases into 
alcohols. An application of a knowledge of the in¬ 
fluence of the structure of hydrocarbons on the rates 
at which they react with sulphuric acid of varying con¬ 
centrations, converted an empirical and unsatisfactory 
process into one that yielded purer products and 
compounds not obtainable by the older method. 
Tertiary butyl alcohol was changed from an expensive 
research chemical to one that can be sold in car¬ 
load lots at a low price. 

A third driving force behind industrial organic re¬ 
search is the desire to prepare Bubstanoes tiiat possess 
the particular physical properties required for a 
specific use. The change from paint to laequem fn 
automobile industry brought forward the problem 
of solvents which led to much research in their us^ 
and their preparation. 

Artificial silk and plastics have kept chemists at 
work for years. It is probable that new developmanitiB 
will soon appear. The tiiorough study of oeititin 
types of condensation reactions and tite relation te- 
tween physical properties and the length of the ciiir- 
bon chain in products formed by condensation 
led to the production of compounds which ma^ 
come important factors in the textile industry. 

Synthetic rubber has lost most of its 
signifionnoe, but fundamental researiBh eanded 
industry on tlm process of polyumri^tW b^ 
the pr^arifttion of a product tWt irill 
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piivw ntbber in oertain oi tts vses. The new material 
poasesaas propartiee that are enperior to those of 
robber from the standpoint of these uses. 

The extensive development of ethylene glycol and 
its derivatives has added a number of compounds to 
the products that have found, or are waiting to find, 
industrial uses. The recent great expansion of the 
use of cellophane, after the substance had been known 
so long, must give hope to those who have spent much 
time in the development of substances that have not 
yet found their place. 

I have but mentioned a very few of the substances 
that are worthy of note in a review of the part played 
by research in the organic chemical industry. These 
were chosen as examples to show to what extent re¬ 
search of the highest type was used. The chemist 
familiar with the steps by which the results were 
achieved is impressed by the methods by which they 
have been reached. 

When one has reviewed the post and has endeavored 
to relate the causes with the results obtained, it is a 
pleasant mental diversion to look into the future and 
try to sketch the flow of events. Zest is added to this 
play of the imagination if an attempt is made to 
find new causes and new conditions that would 
probably lead to accelerated progress. 

It is easy to see important future developments ro- 
sidting from the application of known knowledge in 
the study of industrial problems. These developments 
are assured. But much lies ahead awaiting the 
accumulation of yet undiscovered foots end principles 
to be applied. As I have already indicated, industrial 
research chemists ate using effectively the results of 
*^ptire” research, but advance is impeded by a lack 
of more detailed knowledge of the molecules them¬ 
selves with which they are busy. Past studies have 
been devoted largely to the investigation of the inter¬ 
action between molecules; and from the results ob¬ 
tained conclusions have been drawn as to the arrange¬ 
ment of the atoms in the molecule. The theory of 
structure has led to great triumphs in synthesis, but 
the graphic formulas we use toll us nothing of the 
molecules except a probable arrangement of their 
constituent atoms. A wide background of facts not 
indicated in a formula must be used in interpreting 
the significance of the structure! rriationships repre¬ 
sented 

We know but little of how the atoms in a mole¬ 
cule are held together and how different atoms in 
relativriy different portions affect the so-called bonds 
between the atoms, which we represent as straight 
liniSB or by two dota 1 recall a statement made by 
Re^na^ w he was lecturing to bis stu- 
denti on donto saUa. He wrote the formula of such 
^ used ihen, with a period between 


the two simple salts from which it was prepared. He 
pointed to the period and said, ^'Oentlemen, that 
period has been a full stop to thought.'^ For years 
the lines written between atoms in a struotund 
formula satisfied organic chemists. Lately two dots 
have replaced the line in an attempt to make use of 
the concept of electrons. 1 fear to some the change 
is satisfactory and the history of the line will be re¬ 
peated. 

Organic chemists should learn a lesson from the 
physicists. One can not use too strong or flamboyant 
words in expressing an appreciation of the results of 
ten years' intensive study of atoms. What has been 
accomplished has opened new roads that lead to the 
very heart of the atom. A similar fruitful field lies 
before the organic chemist in his molecules. The prob¬ 
lem may be harder or it may be easier in some of its 
aspects, but it is certain that it warrants study and 
that the results will be repaying. 

How is this new knowledge to be gained by which 
organic chemistry will be changed slowly from a 
science largely empirical to one based on principles? 
Is the way followed to-day the best? To what extent 
can the industries themselves help? In the applica¬ 
tions of electricity, practice is working at the border¬ 
land between the known and the unknown, and the 
industry in its laboratories is pushing the boundary 
farther ahead. Have we a right to hope that those 
who control the policies of the research laboratories 
of the organic chemical industries will make possible 
a search for the fundamental principles underlying 
these industries? There has been a start in this direc¬ 
tion, but the strong pressure toward the immediately 
practical application is hard to resist. 

The kind of study that I have in mind is costly, and 
the results come slowly. How best can it be accom¬ 
plished? Organisation based on cooperative effort 
appears to be one solution of the problem. We have 
seen, since the war, cooperation between government 
and industry in Great Britain. Extensive laboratories 
supported by public funds and by contributions from 
the more important industries have yielded results 
which are the common property of those who have 
cooperated. The canners in the United States sup¬ 
port a laboratory that has been a great success. 

The method has many evident advantages and has 
demonstrated the value of cooperation. As for as 1 
am kiformed the laboratories have been busy, almost 
exclusively, with practical problems. It would be a 
long step ahead if industry would undertake in the 
same spirit more fundamental investigation. 

List me present one illustration of what mi^t be 
done. In 1929 over 300,000,000 barreb of crude 
petrbleum were converted, in Ibe United States, into 
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commercial products by processes that involved 
chemical changes in the constituents of the crude oils, 
which differed widely in composition. The methods 
used in tlie “cracking” processes employed are based 
on empirical knowledge. Very little is known as to 
the behavior of the many individual substances, 
largely of unknown composition, in the complex mix¬ 
tures used. If the several organizations in the indus¬ 
try would contribute in a cooperative spirit to the sup¬ 
port of a laboratory to study fundamentally the mole¬ 
cules of hydrocarbons, the results in time would, with¬ 
out doubt, be of the greatest value. As little as one 
cent for each ten barrels cracked would yield at least 
$300,000 annually for such work. It is my opinion 
that the organization and the research program for 
such a laboratory could be worked out in a way to 
ensure successful operation. No attention should be 
paid to immediate applications of the results of the 
work, and publication of those results should be un¬ 
restricted. The utilization of the findings of the 
laboratory in developing processes should be under¬ 
taken by the cooperating contributors to the enter¬ 
prise. A part of the available funds could bo used 
in supporting those researches in university labora¬ 
tories that had to do with aspects of the fundamental 
problems of the industry. 

I have outlined earlier in this address the broaden¬ 


ing of the view in regard to research of the men who 
control the finances of great corporations* The next 
advance will come when these executives learn to 
appreciate the dependence of applied science on 
“pure” science to such a degree that they will see the 
value of devoting a fraction of eamings—even an 
almost infinitesimally small fraction—to the support 
of the “goose that lays the golden egg.” 

I shall never forget a prophecy made by Elihu 
Thomson in an address on the electron before the 
American Academy of Arts and Sciences. He told 
the little that was known at the time of this con¬ 
stituent of atoms. Foreseeing the possibilities lying 
in this sub-atomic entity he boldly prophesied that 
within a few years electrical engineering would bo 
transformed into electron engineering. The prophecy 
has come true and the lesson to be drawn from it is 
evident. 

The study of the present status of industrial organic 
chemistry leads to the conclusion that the development 
of the industry is based on research in which the 
results of “pure” science has been applied with great 
success. A stage has been reached which emphasizes 
the need of a more fundamental knowledge of the 
chemical units—the molecules—which are used in 
building up the valuable substances produced by the 
industry. 


SCIENTIFIC EVENTS 


BRITISH VITAL STATISTICS 

Thk registrar-general’s “Statistical Review of En¬ 
gland and Wales for 1930,” according to a summary 
in 2'he British Medical Journal, contains statistics of 
population, births, marriagas and divorces, registers 
of electors and vital statistics of the British Do¬ 
minions. A table is given showing the populations 
of England and Wales, Scotland and Ireland as 
enumerated at each census from 1821 to 1921, and so 
estimated for each year 1891 to 1930 inclusive. The 
number of man-iages solemnized in England and 
Wales during the year 1930 was 315,109, against 
313,316 in the previous year. The rate in both years 
was 16.8 persons married per 1,000 persons living. 
This rate is the highest recorded since 1921, notwith¬ 
standing the present economic depression. Of the 
total marriages 31 per cent, were solemnized during 
the third quarter, or more than double the number 
during the March quarter. This preference for the 
third quarter has been constant since the beginning 
of the present century, prior to which the fourth 
quarter had been the favorite quarter for marriage. 
It is interesting to observe that 22 males and 699 
females married at 16 years of age, the lowest legal 


age at which marriages may be solemnized, and that 
while the 22 males married females up to 23 years 
of age, the 699 females married males of varying 
ages between 16 and 49 years of age; in only five 
cases were the bride and bridegroom of the same 
age. The number of decrees nisi made absolute in 
respect of dissolution or annulment of marriage was 
3,563, an increase of 167 over the figure for the 
preceding year. The births registered during the 
year totalled 048,811, an increase of 5,138, though 
the rate of 16.3 per 1,000 of the population remained 
the same. This increase in the number of births is 
probably in consequence of the high marriage rates 
recorded during the last two years. The proportion 
of the sexes in the births registered during the year 
was 1,044 males to 1,000 females, thus continuing the 
approximate proportion of recent years. There was 
at the end of tlie year 1930 a total of 167,948,940 
names in the registrar-goneraPs index available to the 
general public for searches in the registers of birthS; 
'marriages and deaths. The statistics relating to par¬ 
liamentary electors give the figures for the 1930 ^ 
register for England and Wales as 12,101^108 malea 
and 13,629,399 females, making a total of 25,730>607 
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Sectors, with inoreaseo of 234,314 and 400,400 in the 
rospoetive sexes over the preceding year. 

THE THAYER ORNITHOLOGICAL 
COLLECTION 

What is perhaps the finest private collection of 
North American birds, nests and eggs has been given 
to the Museum of Comparative Zoology at Harvard 
by the owner and collector, John Eliot Thayer, of the 
class of 1885. The collection, numbering about 30,- 
000 skins and many thoiisand sets of nests and eggs, 
includes almost all the rarest North American birds 
and their eggs. 

Mr. Thayer has sent out many carefully planned 
expeditions in an effort to secure rare specimens. 
His parties have visited Alaska, northeastern Siberia, 
the Queen Charlotte Islands, Lower California and 
northern Mexico. In Alaska one of his parties dis¬ 
covered the nesting i.)laco and secured the only surf 
bird’s eggs known to be in any collection. 

The bird skins in this collection are said to be 
beautifully prepared by the most expert taxidermists. 
One of the examples of this work is an adult mule 
Labrador duck, a species extinct for sixty to seventy- 
five years. The Thayer specimen, formerly in the 
collection of Lord Derby, of England, is probably 
the best preserved bird of the species. 

The Thayer collection recalls the fact that the 
United States once bad parrots living within its 
borders; four specimens of the excessively rare west¬ 
ern race of the Carolina parakeet, a species of par¬ 
rot, from Oklahoma, will be added to the exhibit of 
extinct birds already on display at the Museum of 
Comparative Zoology. There is in Mr. Thayer’s col¬ 
lection a series of examples of the extinct Eskimo 
curlew, or “dough bird,” and specimens of the pas¬ 
senger pigeon, the bird which once darkened the 
western plains, extinct now for thirty years. 

The bird skins include many collected by Mr. 
Thayer’s expeditions in the peninsula of lower Cali¬ 
fornia. The university collections will also be en¬ 
riched by a group which fills the gaps in the Harvard 
series from the Queen Charlotte Islands. There is a 
series of the Imperial woodpecker from the highlands 
of northern Mexico, and examples of the now rare 
ivory-billed woodpecker, together with a section of the 
cypress log in which is the nesting cavity with the 
set of eggs found there. 

The collection of eggs includes ten eggs of the 
great auk, extinct since 1845. Harvard has now 
eleven auk eggs, or about one sixth of those known. 
There are several California condor eggs, almost the 
only examples of such eggs found in their natural 
surroundings. Several eggs of that condor have been 
secured from birds at the Washington Zoological 


Park, but few in the wild surroundings of the rooky 
coast where the bird nests. The first two sets of the 
eggs of the spoonbilled sandpiper ever found are in 
Mr. Thayer’s collection. A set of “knot’s” eggs taken 
by Admiral Peary on bis last trip to the Arctic is 
included. 

MEDALISTS OF THE ROYAL SOCIETYi 

Copley Medal, Awarded to Sir Arthur Schuster 

Sir Arthur Schuster was the first to show the 
important information to be got by measuring quan¬ 
titatively the magnetic deflection of cathode rays. He 
showed how, by combining this measurement with the 
potential difference which generates the rays, it was 
theoretically possible to determine without ambiguity 
the velocity, and the ratio of charge to mass, of the 
particles constituting the corpuscular stream. We 
owe to him other almost equally fundauicntal contri¬ 
butions to the study of electric discharge in gases. 
Thus he showed that the passage of a luminous dis¬ 
charge put the gas temporarily into a conducting 
state, due to the presence of charged ions: these ions 
were able to diffuse into a space screened from the 
discharge by a wire gauze partition, and they could 
then bo put into evidence by showing the conductivity 
of the gas under electromotive forces of a fraction 
of a volt. Sir Arthur was the first to show by experi¬ 
ment that in Crooke’s radiometer the reaction was 
not on the sun but on the glass case of the instru¬ 
ment, thereby connecting the action with the residual 
gas. He has also made many important contributions 
to terrestrial magnetism. In spectroscopy he formu¬ 
lated independently the Rydberg-Schuster law. He 
invented the periodogram method of looking for 
periodicities in statistical material, a method which 
has been widely adopted by workers in many branches 
of inquiry, extending even into economics. 

Royal Medal, Awarded to Sib Richard 
Glazebkook 

For fifty years Sir Richard Glazebrook has been 
closely identified with research on physical standards, 
and particularly electrical standards. For many 
years he conducted researches associated with the 
absolute measurement of resistance, current and in¬ 
ductance, and the results of this work are reflected in 
the present remarkable accuracy of electrical measure¬ 
ments. The name of Sir Richard Glazebrook is also 
world-known on account of his directorship of the 
National Physical Laboratory; it is largely due to his 
influence on the researches at that institution that 

1 Extracts, as printed in Naiuref from the remarks 
made by Sir F. Gowland Hopkins, president of the Boyal 
Society, in bestowing the medals of the society at the 
anniversary meeting on November 80. 
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aeronautical science has luade such vast progress^ 
Physical science is also indebted to him for that great 
work, the “Dictionary of Physics/* and in intema- 
tionid science he has played a conspicuous part. 

Royal Medal, Awarded to Professor W. H. Lano 

Professor Langes work on the fossils of the Old Red 
Sandstone is of high scientific inix>ortanee. It has 
led to the discovery and description of a new and 
unexpected group of plants in which root, stem and 
leaf are not differentiated. For the first time it thus 
becomes possible to trace in a circumscribed group the 
probable origin of these structures from a source in 
which they did not exist as distinct members. The 
work was begun in collaboration with the late Dr. 
Kidston and continued by Professor Lang after the 
death of his colleague in 1924. Professor Langes 
previous intensive studies on the morphology of the 
liverworts and ferns had cmiucntly fitted him to pro¬ 
vide a morphological point of view which has given 
most important results. 

Davt Medal, Awarded to Professor A. Lapwoeth 

Professor Lapworth^s work has been largely con¬ 
cerned with the application of physical methods to the 
investigation of the reactions of organic chemistry. 
His study of the bromination of acetone yielded re¬ 
sults of primary importance in relation to the reactiv¬ 
ity of carbonyl compounds and has formed the basis 
of many subsequent investigations. His researches on 
the addition of hydrocyanic acid to organic com¬ 
pounds, besides leading to results of theoretical and 
synthetical importance, made clear the mechanism of 
the formation of cyanhydrina. His investigations of 
the effect of small quantities of water in diminishing 
the activity of acids in alcoholic solution indicated the 
existence of the oxonium ion and added considerably 
to our knowledge of catalysis by acids. Among his 
more notable synthetical achievements are the syn¬ 
thesis of zingerone, derived from the pungent prin¬ 
ciple of ginger, and of homocamphor. His work on 
the mutual iufiucnce of groups in the same molecule, 
his recognition of induced alternate polarity and his 
classification of reagents os anionoid or kationoid 
have played an important part in the development 
of the present state of knowledge of the reactivity 
of organic compounds. 

Sylvester Meoal, Awarded to Professor 
E. T. WnreTAKEB 

Professor E. T. Whittaker is one of the best known 
of British mathematicians, his work showing extra¬ 
ordinary versatility. He has written five books, on 
entirely dififerent subjects, and numerous papers which 
toudh on almost every branch of mathematics. All 


his books show, besides their more teduueal qnaBties, 
powers of arrangement and exposition of a most 
unusual order; and the “Modem Analysis'* and 
“Analytical Dynamics" have had a oonsidorable in-^ 
fluence on mathematical thought. Professor Whit¬ 
taker has made important additions to the theory of 
the solution of differential equations, ordinary and 
partial, by definite mt^grals; to the theory of Lam^ 
and Mathieu functions, the functions of the elliptio 
and parabolic cylinders and the integral equations 
associated with them; to the theory of interpolation; 
and to the theory of the solution of dynamical prob¬ 
lems by trigonometrical series. He bos also in recent 
years made a number of interesting oontributions to 
the pure mathematics of relativity, electromagnetism 
and quantum theory. 


HtraKES MEDAii, Awarded to ProfesbOb 
W. L. Bragg 

Professor Bragg’s recognition of the fact that the 
Laue difihractiou spectra could be considered as pro¬ 
duced by reflection from the planes of the crystal 
lattice, besides being a great simplification of a difiicnlt 
geometrical problem, was the starting point of two 
important and fruitful lines of physical investigation, 
namely, the measurement of x-ray wave-lengths and 
the elucidation of crystal structure. Work on the first 
of these led to Moseley’s discoveries and their subse¬ 
quent developments. Bragg’s concentration on the 
second has resulted in a wonderful extension of our 
knowledge of the structure of crystals, both simple 
and complex, and of iater-atomio distances and link¬ 
ages. His work may truly be said to have laid the 
foundations of a chemistry of the solid state. 


AWARD OF THE CHANDLER MEDAL TO 
PROFESSOR CONANT 


The Chandler Medal for achievement in chemical 
science has been awarded for 1931 to Professor James 
Bryant Conant, chairman of the division of ehem^ 
iatry in Harvard University, according to an 
nounoement recently made by Professor Ralph H. 
McKee, at Columbia University, chairman of ttie 
Committee on the Chandler Lectureship. 

Professor Conant will receive the medal at a na*^ 
tional gathering of scientific men in Havemeyer 
Colombia University, at 8:16 p. ic., on February & 
He will deliver the annual Chandler lecture^ 

The medal, an outstanding distinction in 


was instituted in 1010 by friends of the late profaM^r 
Charles Frederick Chandler, pbneer in 
idieniistry, and a founder of tiie Amerktan 
Society. The award was estabUsbed with a j 
conatitutes the Chandler Foundidicni. 
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I^revicms medidists mdade Dr. Imng Langmuir, 
Lao H* Boakeland, W« A. HiUebrand^ W. IL Whit< 
ney^ F« Qovlaod Hopkina, Edgar F. Smith, Robert E. 
Swain, E. C« Kendall, 8. W. Parr, Moeee Gomberg 
and J. Arthur Wilson. 

The aanouneement describee Professor Conant as 
^'one of the most brilliant of the younger organic 
eliemista which this country has produced.” He was 
bom in Dorchester, Massachuseftts, in 1893. From 
Harvard he received the A.B. in 1913 and the Ph-D. 
in 1916. 

Upon his graduation he became an instructor in 
chemistry at Harvard University, and in the follow¬ 
ing year entered the army as a lieutenant in the Sani¬ 
tary Corps, later becoming a major in the Research 
Division in the Chemical Warfare Service. 

At the close of the war Professor Conant returned 


to Harvard as an assistant professor of chemistry* 
He became an associate professor in 1925, and a full 
professor in 1927. Meanwhile he had acted as a visit¬ 
ing lecturer at the University of California Summer 
School. 

Professor Conant is a former chairman of the Or- 
game Division of the American Chemical Society. 
He is the author of “Organic Chemistry,” and joint 
author of “Practical Chemistry.” He has written a 
series of papers on subjects relating to physical or¬ 
ganic chemistry, in which field he has been extensively 
engaged. 

Hia research has included work in reduction and 
oxidation, hemoglobin, free radicals and a quantita¬ 
tive study of organic reactions. He is a member of 
the American Academy of Arts and Sciences and of 
the National Academy of Sciences. 


SCIENTIFIC NOTES AND NEWS 


Thk American Association for the Advancement of 
Science, with some thirty-five afiSUated and associated 
scientific societies, has been meeting this week in New 
Orleans. This is the second New Orleans meeting, the 
first having been held there twenty-five years ago. 
Full information concerning the meeting was given in 
the preliminary announcement printed in the issiio of 
SciSNCfB for November 27, and supplementary state¬ 
ments have been given in other issues. A report of 
the meeting edited by the permanent secretary will 
appear in the issue of Soiknoe for February 5. 

Da. WiLLUM Knso Gbboort, of the American Mu¬ 
seum of Natural History, was elected president of the 
New York Academy of Sciences for 1932 at the an¬ 
nual meeting held in Now York City on December 
2L The address of the retiring president, Dr. Clark 
Wissler, was delivered after the annual dinner. Dr. 
Wiflsleris subject was "The Primitive Background of 
Civilization.” 

Ma. H. P, CHAtOiSSwoBTH, vice-president of the 
Bell Telephone Laboratories, New York, has been offl- 
oially nominated for the presidency of the American 
Institute of Electrical Engineers. 

It is announced that Dr. Harvey Cushing, surgeon- 
in-chief of the Peter Bent Brigham Hospital and 
Moseley professor of surgery at the Harvard Medical 
Sohool, trill retire on September L He will reach the 
age of retirement of aizty-three years on April 8. 

Tins ipovemors of the University of Toronto have 
accepted with re^^ret the resignation of Professor J. 
0. dean df the school of graduate studies, 

profieiriior of director of the physioal lab- 

orato^.: P|!«x^eCSQ||; McLeon^ has been granted leave 
of and be and Mn. 


McLennan will leave at that time to live in England. 
His resignation takes effect at the end of June, 1932, 

Professor E. FaEirNumoH, director of the Astro- 
physical Observatory at Potsdam, delivered on De¬ 
cember 2 a lecture on the results of the Potsdam 
Solar Eclipse Expedition to Sumatra in May, 1929, 
to determine the deflection of light in the sun’s gravi¬ 
tational field and to examine its variation with dis¬ 
tance from the sun. 

Dh. Edward Tyson Reichert, professor of physi- 
ologfy at the University of Pennsylvania from 1886 
until his retirement in 1920, died in Florida on De¬ 
cember 26, aged seventy-six years. 

Dr, Danhsl Draper, who until his retirement in 
1911 had been ofilcial meteorologist in New York City 
for forty-two years, died on December 21 at the age 
of ninety-one years. 

The Cnlltun Geographical Medal of the American 
Geographical Society for 1031 has been awarded to 
Professor Mark Jefferson, of the Michigan State Nor¬ 
mal College, The presentation will bo made at the 
twenty-eighth annual meeting of the Association of 
American Geographers. 

Sni Charles Sherrinoton has been awarded the 
first Hughlings Jackson Medal of the Royal Society 
of Medicine and will give the first triennial lecture 
before the neurological section of the society. The 
medal and lecture have been established with a fund 
of £1,110 subscribed in memory of Hughlings Jack* 
son, the distinguished British neurologist. 

Yhb Royal Meteorological Society has awarded the 
Symons G<dd Medal to Professor V. F. K. Bjerknes, 
of the Physicid Institute of the University of Oslo. 
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The medal will be presented at the annual meeting on 
January 20. 

Dr. Carroll W. Dodge, of Harvard University, has 
been appointed to a professorship in the Henry Shaw 
School of Botany of Washington University, St. 
Louis. 

Db. John E. Bucher, formerly head of the depart¬ 
ment of chemistry at Brown University, consulting 
chemist of New York City, has become a member of 
the staff of Antioch College Research Institute, at 
Yellow Springs, Ohio. 

Dr. C. B. Williams, lecturer in agiicultural and 
forest entomology at the University of Edinburgh, 
has been appointed head of the department of ento¬ 
mology at Rothainsted Experimental Station. 

Dr. H. C. Darbt has been appointed lecturer in 
geography at the University of Cambridge. 

The title of emeritus professor has been conferred 
by the University of Birmingham upon Frederick 
William Burstall, from 1896 to 1931 professor of 
mechanical engineering, and on Arthur Robert Ling, 
from 1920 to 1931 Adrian Brown professor of brew¬ 
ing and head of the department of malting and brew¬ 
ing and the biochemistry of fermentation. 

Dr. Kitashima, formerly vice-director of the Kita- 
sato Institute, Tokyo, has been unanimously elected 
director to succeed the late Baron I). Kitasato, 
founder and director of the institute. Dr. S. Hata 
has been elected vice-director. 

The sum of $2,500 which the Rosenwald Fund has 
placed at the disposal of the American National Com¬ 
mittee of the International Union for the Scientific 
Investigation of Population Problems has been ap¬ 
plied to two fellowships. A fellowship of $1,800 for 
one year has been awarded to Dr. E, E. Lewis, of 
Howard University, who is carrying on an investiga¬ 
tion on “The Economic Aspects of the Shifts in Negro 
Population,” and one of $800 for one year to Miss 
Betty Freeman, of the Johns Hopkins University, 
who is investigating “The Relation between Fertility 
in Women and Longevity.” A grant of $500 has also 
been made to Miss Mary Dublin out of the general 
fund of the committee, to meet expenses in the con¬ 
duct of her investigation at the London School of 
Economics into “The Influence of the Declining Birth 
Rate on the Mortality from Puerperal Causes.” 

It was announced at the anniversary meeting of 
the Royal Society, as reported in Nature, that this 
year the following grants have been made; From the 
Mesael Fund: £800 a year for five years to Dr, Honor 
B. Fell, of the Strangeways Research Laboratory, for 
the support of her valuable work on tissue culture; 
also £160 for the current year, and, after the termi¬ 
nation of his 1851 Exhibition Scholarship, £600 a 


year for two years, to Dr. M. L. Olipbant, of the 
Cavendish Laboratory. From the Caird Fund; £2,200 
to Professor 0. W. Richardson for the purchase of 
optical apparatus of high resolving power. Prom the 
Donation Fund; £400 to Dr. L. 8. B, Leakey towards 
the cost of his West African Archeological Expedi¬ 
tion. From the Darwin Fund: £500 a year for four 
years to Mr. C. S. Elton for research on wild vole 
populations, together with an additional grant of 
£250 for capital outlay and field equipment. Dr, S. 
Adler^s researches on kala-azar continue to receive 
support from the Anonymous Bequest Fund. 

A cobrespokdent writes: “Professor P, Langevin, 
of the College de France, Paris, who has been in 
China for some time on an International Educational 
Mission on behalf of the League of Nations, has ac¬ 
cepted the joint invitation of the National Academy 
of Peiping, the National University and the National 
Tsing-Hwa University, China, to give a series of col¬ 
loquium lectures to the physicists and advanced stu¬ 
dents in physics there. The lectures are expected to 
continue for one month. The subject chosen by Pro¬ 
fessor Langevin is: “Les nouvelles dynaraiquos de 
relativity et des quanta et Icur applications h quelques 
problemcs de la theorie du magnetisme.” It is hoped 
that the presence of Professor Langevin and his lec¬ 
tures will serve as a stimulus to the building up of an 
atmosphere and a nucleus for research in physical 
science in that region—an atmosphere that has l>een 
gradually taking shape. In Peiping there are six 
universities with physics as a department, besides one 
institution purely for research on that subject. Steps 
are also under way towards the formation of a physi¬ 
cal society with aims and organization along the line 
of those existing in other countries.” 

Senator Hawes of Missouri and Senator Walcott 
of Connecticut have introduced a bill which would 
coordinate the various federal agencies dealing with 
tlie conservation of wild life> both plant and animal, 
including forests, fish and game. 

The British Museum has acquired for its depart¬ 
ment of manuscripts nine volumes of nineteenth and 
twentieth-century autographed letters, presented by 
Dr. C. Davies Sherbom. Almost half the letters are 
from eminent scientific men, though art and Dtera- 
ture, music and drama, and politics and the pro¬ 
fessions fill five volumes. The names include those 
of Huxley, Darwin, Geikie, Lyell and Livingstone. 

The Department of Medicine of the New York 
' Post-Graduate Medical School and Hospital of Co¬ 
lumbia University announces the opening of a clinic 
devoted to the study of the capillaries in a variety 
of diseased conditions. Representatives of the fol¬ 
lowing specialties will study the capillary dianges in 
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the diseases in which they are interested: Diseases of 
metabolism; diseases of the oardio-respiratory sys¬ 
tem; diseases of the endocrine glands; migraine, 
arthritis, tuberculosis and allergic conditions; diseases 
of the nervous system, and surgical conditions of the 
extremities. Cases or groups of cases of sufficient 
interest will bo studied in greater detail in the capil- 
laiy laboratory already established at this institution. 

Thk annual general meeting of the Association for 
the Promotion of Cooperation between Scieutitic and 
Technical Societies and Institutions within the Brit^ 
ish Empire was held, according to Nature, at Burling¬ 
ton House, Ijondon, on December 1. The report, 
which was adopted, referred to tlie appeal for a cen¬ 
tral building in London issued in February of this 
year to the members of the constituent societies and 
institutions, in which it was stated that options had 
been secured for a limited period on a site near West¬ 
minster Abbey, and that an estimated sum of £350,- 
000 would be required to defray the cost of the com¬ 
plete building, including the purchase of leases, etc. 
It was further mentioned that to complete the pur¬ 
chase of the leases it would be necassary to secure 
£100,000 in cash by June 24, 1931, when the options 
on the site would expire. A considerable response to 
the appeal was received, but the sum available by 
June 24, however, fell considerably short of the 
amount required in cash, and the Council of Manage¬ 
ment decided to allow the options on the leases to 
lapse. The acute financial and industrial conditions 
prevailing during this year, culminating in the recent 
crisis, have rendered it necessary for the council to 
postpone a public appeal until national conditions 
have improved. Though regretting the consequent 
delay in proceeding with the central building scheme, 
the council will not relax its efforts to bring the 
scheme to fnntion at the earliest possible moment. 

In their report to the University of Cambridge on 
forestry in the university curriculum the General 
Board states that it has been much concerned about 
the future of the Department of Forestry. There is 
practically no future for graduates trained in for¬ 
estry except in Government Forest Services. Only 
twenty to twenty-five of these posts are available each 
year, and there are no fewer than five university 
schools, including the one at Cambridge, engaged in 
training candidates for these posts. As a result of 
investigations the committee of the General Board 
came to the conclusion that the university would not 
be justified in maintaining a forestry organization as 
a recruiting ground for government services, partly 
because the demand was so small, but even more be¬ 
cause they considered that university policy in for¬ 
estry teaching can not be reconciled with the present 
official view. They accordingly recommend that the 


Department of Forestry be suppressed, examinations 
in forestry for the ordinary B.A. degree be discon¬ 
tinued after 1934, and examinations for the diploma 
in forestry cease in October, 3935. The titles of fac¬ 
ulties and examinations concerned would be amended 
where necessary by the deletion of the word “for¬ 
estry.” 

The Acadia National Park, in Maine, which in¬ 
cludes a considerable part of the famous Mount Desr- 
ert Island and about half of Scboodic Peninsula, to 
the east across Frenchman Bay, is shown on a new 
map just issued by the United States Geological Sur¬ 
vey, Department of tlie Interior, on a scale of 1 mils 
to the inch, with tlie surface forms indicated by con¬ 
tour lines drawn at vertical intervals of 20 feet. 
Mount Desert is far from a desert: the name given 
by Champlain, “Fisle des monts deserts,” was applied 
with the original French signification of the word 
“deserts”—that is, wild and solitary, not devoid of 
vegetation. The island vegetation is exceptionally 
vigorous and combines with the rugged beauty of this 
part of the Maine coast to make a landscape of su¬ 
perb attractions- The national park, the only one on 
the seashore, includes much of the wildest part of the 
island. The map shows clearly the remarkable variety 
of land forms and coastal waters, and on the back of 
the map is a simply written account of the geology of 
Mount Desert, from the time when the granitic rock 
that now forms most of its surface was a plastic 
molten mass to the events that have modified the sur¬ 
face since the glacial invasion, 

A GOU) medal for anthropological research is in 
future to be awarded annually by the Royal Anthro¬ 
pological Institute for tbe best research essay written 
on the application of anthropological methods to the 
problems of native peoples, particularly those arising 
from intercourse between native peoples, or between 
primitive natives and civilized races. The medal, 
which is to be known as the Wellcome Gold Medal for 
Anthropological Research, has been provided by Dr. 
Henry S. Wellcome, and will be bestowed at the an¬ 
nual meetings of the Royal Anthropological Institute, 
at the recommendation of a special medal committee. 
The president of the Royal Anthropological Institute 
will be the chairman of this committee, while of the 
other members one will be the conservator of the 
Wellcome Historical Medical Museum, the three re¬ 
maining persons being nominated, respectively, for a 
period of three years, by the presidents of the Royal 
Anthropological Institute, the Royal Empire Society 
and the African Society. Candidates for the medal 
may be of any nationality, but the csBays must be sub¬ 
mitted in English, If unpublished, they are to be sub¬ 
mitted, at the diserotion of the medal committee, for 
publication by tbe Royal Anthropological Institute. 
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Tii6 are intended to be of moderate length, and 
muBt be ddrvered in triplicate copies at the office of 
the Royal Anthropological Institute by the first of 
January in the year when they are to be considered 
by the committee. The first award of the medal will 
be made next year. 

The Journal of the American Medical Association 
reports that the Prince Leopold Institute of Tropical 
Medicine, recently established at Antwerp, has for its 
purpose the creation and maintenance of a school of 
hygiene and of tropical medicine, for the training of 
colonial physicians' and sanitary agents; for the study 
of all problems pertaining to the etiology and the 
therapeutics of tropical diseases, and to establish lab¬ 
oratories and clinics as annexes of the school. The 
courses given in the new institution will be organ¬ 
ized in such a manner as to meet the requirements 
of the curriculum established by the minister of the 
colonies for physicians in the government service. 

The London Ti^nea reports that a new development 
in the scientific investigation of those problems of 
marine biology the solution of which is of importance 
to the fishery industry was marked by the formal 
opening at the University College of Hull of new 
fishery research laboratories for the deportment of 
zoology and oceanography. When the Hull Univer¬ 
sity College was founded a few years ago one main 
object of the promoters was the establishment of a 
department of marine biology by which it was hoped 
to render scientific services to the fishing industries, 
and the college authorities appointed as head of 
this department Professor D. C. Hardy, who, after 
spending some years in tJie laboratories of the Min¬ 
istry of Agriculture and Fisheries at Ijowestoft, had 
joined the scientific staff of the Discovery and had 
then recently finished his work with that expedition. 
At Hull Professor Hardy has extended his earlier 
work in fishery research, and that it is appreciated 
by the fishing industry was shown by the presence 
of Sir John Marsden, president of the British 
Trawlers' Federation, who opened the new labora¬ 
tories, and of Mr. H. G. Maurice, Fisheries Secre¬ 
tary of the Ministry of Agriculture and Fisheries. 
Professor Hardy is now hoping that both the herring 
and the trawling aides of the British fishery industry 
will join in forming a small committee to keep in 
touch with the fishery research work of the college. 
The basic problems affecting the fishing industry 
center in plankton, its different varieties, the dif¬ 


ferent kinds of orgamsins it eontains^ the stu^ of tlie 
difteient localities in the ocean where these difiemt 
kinds most exist, the motions to which areas of par^ 
iicular species are subjected by the ocean currents^ 
the kinds of fish that are attracted to or repelled by 
the different waters, and the ascertainment of the 
facts which determine the movements of these vary* 
ing feeding grounds of the different speries of fiiE^ 
The whole study is now pursued on international 
lines by the scientific men of many countries, who are 
united in the International Council for the Bxplora* 
tion of the Sea. It is hoped that the work at Hull 
will fit into and form part of this plan of oceano¬ 
graphic research. 

The regular correspondent of the Journal of the 
American Medical Association reports that a record 
low death rate and a low infant mortality rate are 
the two main features of the annual demography bul¬ 
letin for 1930, which deals with the population and 
vital statistics of Australia. The infant mortality 
rate was 47 per thousand; with the exception of the 
Kew Zealond rate, this is the lowest in the world. 
The rate for New Zealand in 341). The death rate 
was 8.59 per thousand of the population. This rate 
was the lowest ever recorded in Australia and com¬ 
pares most favorably with that of other eountries- 
The principal causes of death were heart disease, 15.6 
per cent.; cancer, 11.1 per cent.; tuberculosis, 5.9 per 
cent.; acute and chronic nephritis, 6.7 per cent, and 
pneumonia, 3,5 per cent The maternal mortality 
rate was 5.29 per thousand children born. At the end 
of 1930 the population of Australia reached the total 
of 6,476,032, which represents a growth of 1,064,736 
during the last ten years. To this total gain, natural 
increase contributed 73 per cent, and net migration 
27 per cent The rate of growth during 1930 was L81 
per cent., and is among the highest rates of inorease 
in the world. The birth rate was 19.93 per thousand 
of population, the lowest ever recorded. Compared 
with that of many other countries, the Australian 
rate is low, hut fortunately it is accompanied by a 
low death rate giving a rate of natural increase which 
is equaled in few countries. Exnuptial births were 
4.02 per cent of all births registered. The average 
family per mother in 1930 was 2.92 as against 2.66 in 
1929. The density of population, that is, the number 
of persons to the square mile, in Australia is only 2.1B 
and varies from 1 person in 100 square miles in the 
Northern Territory to 20.38 to the square xnRe in 
Victoria. 


DISCUSSION 

TWISTING IN LOWES FORMS OP PLANTS and wood of troeo. Yorloiw foetoi^ bAve 
WiTBiN ment months a number of notes have been to ooeonnt for the twUing, siidi «i snhl^^ idiA: 
published in Soaaio* regrsrding twisting in the bark winj|. tiiw eigplaining the more firaQneat 
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of tiruted treea on the edgt^ of forested sma rather 
than within them. 

The supposed influence of position as related to 
the sun and to prevailing winds has suggested that 
if the ri^t twist is more common in the northern 
hemisphere, as the results would indicate, the left 
twist should be more common in the southern. 

Twisting in vines and their tendrils is familiar to 
all; the direction of the twist is, I believe, quite con¬ 
stant for any species. Different trophisms have been 
thought to be the cause, and a frequent experiment is 
to determine the effect of rotation of the plant in 
different axes on the twisting. 

It may not be known to many that a similar 
phenomenon has been noted in lower forms of plant 
life. Boaa^ described and pictured a symmetrical 
bending of the fllaments of a colony of Oidium lactia 
growing on agar. He stated that he has also noted 
the same symmetrical bonding of the hyphae in tlie 
case of the molds, Penicillium brevicaule and Ehijsopm 
nigricans. He believes the spiral-like growth is wide¬ 
spread among the fungi. 

The bending of the threads, consisting of a number 
of parallel rows of cells, of the bacterium variously 
known as BaeUlua myeoidea or Bacillus ramoaua, is 
a striking example of what seems to be comparable to 
the twisting in higher plants. This organism, when 
seeded at one point on the surface of a disc of agar, 
spreads out uniformly in all directions. The appear¬ 
ance to the eye is that of a tangled mass of tlireads, 
the main branches of which bend in a uniform direc¬ 
tion. The bending of the threads in the various 
strains which the writer has isolated is counter clock¬ 
wise. Strains have been described by European bac- 
teriologiats in which the bending is to the right and 
others are what might be called neutral, the bending 
being neither to the left nor to the righ in an ap¬ 
parent manner. Those various forms are thought to 
be identical in other respects, as determined by the 
usual methods of the bacteriological laboratory, in¬ 
cluding the antibody reactions. 

The factors, wind^ sunlight, etc., which have been 
invoked to explain the twisting of higher plants, do 
not enter here. Several have studied the effect of 
position on the bending and have noted no effects. 
The writer, following the lead of the botanists, has 
observed the effect of rotation of the culture during 
its growth. The constant rotation of culture on 
a borisontol axis parallel to the surface of the sub- 
stratuxh exerts no influence on the appearance of 
the growth, nor does rotation on a vertical axis at a 
right angle to tiie surface of the substratum, while 
rotation on an hoiisontal axis at a right angle to fhe 
sufla^ 0 f wbstratmh causes such a lack of sym- 
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metry as to be recognisable by observers ignorant of 
the conditions existing during growth. The distor¬ 
tion is noticeable not only in lack of symmetry but 
in the breadth of tlie threads. The distortion is most 
xnazked when the rotation is in the same direction as 
the normal bending of the threads, that is, counter 
clockwise. 

If the bending of the threads of the bacterium is 
comparable to the twisting of vines and tre^, the 
lower organism offers many opportunities to the stu¬ 
dent to measure the effect of this and that factor 
and possibly to discover a more adequate explanation 
than those yet presented. The writer, for example, is 
attempting to find what may be the effect of growing 
the organism in the southern hemisphere through the 
aid of a friend in Australia. 

It is possible to obtain a growth in which the bend¬ 
ing is not present, by using a medium which is less 
firm than the usual agar of the laboratory. Changing 
the type of growth does not, of course, offer any ex¬ 
planation for the usual bending of the threads in 
a definite direction. One writer bos spoken of 
biological isomerisms, the three forms of the organism 
being comparable to the left, right, and inactive com¬ 
pounds as regards polarized light. Variation in 
the spacial arrangement within the cell may be a 
common occurrence. It may account for the type 
of optical activity of the compounds formed by 
organisms, 

E. G. Hastings 

Universitt or Wisoonbin 

METEORITES IN SEDIMENTARY ROCKS? 

Fob many years I have searched for meteorites or 
meteoritic material in sedimentary rocks. About 
fifteen yeara ago, one of my students found a 
meteorite in a bed of gypsum in western Oklahoma. 
At first, it was thought that the occurrence represented 
a fall at the time of the deposition of the gypsum, 
which is Permian in age, A careful study of the 
ocemrence of the meteorite, however, proved that it 
was evidently recent. I have interviewed the* late 
Dr. G. P. Merrill, of the U. S. National Museum, and 
Dr. G, T. Prior, of the British National History 
Museum, both well-known students of meteorites, and 
neither man knew of a single occurrence of a 
meteorite in sedimentary rocks. Dr. Prior knew of a 
meteorite that was found in recent stream gravels 
but of none occurring in sediments of past geologic 
periods. 

This letter is a petition for any information indi¬ 
cating that meteorites do occur in the sediments. Dr. 
Merrill was of the opinion that we should not expect 
to find them in the sediments because they would da- 
eompQse before they could be buried. JUtbough we 
may admit that iron-nickel meteorites mi^ 
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undergo rapid oxidation under the conditions of 
weathering on the land surface and the stony 
meteorites at a slower pace, if a meteorite of any 
type fell in a sea in wljich muds or limestones were 
accumulating, why should it not bo buried in these 
sediments t We know that many of the minerals of 
the stony meteorites are similar to those of the ter¬ 
restrial rocks and that the minerals of the latter may 
be buried without undergoing decomposition. We 
find arkosic rocks and graywaokes (which contain 
minerals that under normal weathering conditions 
decompose entirely) that have been buried and con¬ 
stitute integral parts of sedimentary rocks. 

An iron meteorite falling in sea water would be 
rapidly attacked {unless quickly buried) and the ex¬ 
terior converted into iron oxides which would protect 
the inner portion, in some degree at least, from com¬ 
plete alteration. Even if such a meteorite were com¬ 
pletely altered to iron oxides, these should remain as 
a type of pseudomorph of the original meteorite. 
Unless the nickel which normally occurs in iron 
meteorites were all removed during the oxidation, its 
presence in the resulting ferniginous mass might be 
taken as evidence of the meteoritic origin of the mass. 
I have never found any material which suggested that 
it was of this origin or which seemed to merit being 
tested for nickel. It is equally difficult to believe that 
a stony meteorite, falling in a soft mud or calcareous 
ooze would not be buried before decomposition took 
place, 

The presence of meteoric material in deep-sea muds 
has little real bearing on the question, as this material 
may be recent. It is in the possible occurrence of 
meteorites in the ancient sediments that I am inter¬ 
ested. I will appreciate any information any one 
may have regarding this interesting quest. 

W. A. Tarr 

UnmEasiTY or Missouri 

POSSIBLE RELATION OF AGE AT SEXUAL 

MATURITY IN BIRDS TO DAILY PERIOD. 

INTENSITY AND WAVE- 
LENGTH OF LIGHT 

In a recent paper, Riddle^ shows that, in pigeons 
and doves, age at first sexual maturity is hastened if 
the bird reaches an age of 4 to 5 months between 
February 1 and July 31, and is delayed if this age 
is reached in autumn. The delay may reach 30 per 
cent, in pigeons and 52 per cent, in doves. This is 
brought about by endocrine conditions (thyroid and 
perhaps pituitary) connected with this part of the 
year. Earlier studies had shown that the season of 
accelerated sexual maturity is also the season when, 

1 0. itiddle, ' ‘ Studies on the Physiology of Rcproduc- 
tiem in Birds. ZXIX. Season of Origin as a Determiner 
■of Age at which Birds Become Sexually Mature.” Am, 
Jmr. PhyHol., 97 (4): 581-587, 1931. 


even in mature birds, thyroid size and activity is de¬ 
creasing. He found a seasonal factor in practically 
all aspects of sex and reproduction studied in doves 
and pigeons. 

Rowan® shows that the seasonal changes of the 
gonads and occurrence of sexual maturity in the 
junco, with a single seasonal sexual cycle, is condi¬ 
tioned by length of daily period of illumination. He 
thinks the change of light period does not act per ae 
but by prolonging or shortening the daily periods of 
muscular exercise. He has since come to the conclu¬ 
sion that this relation holds also for the crow in 
Alberta, Canada.® He altered the sexual cycle in the 
junco and crow by artificially lengthening or shorten¬ 
ing the daily period of illumination for the birds. 
This is related to the changes of the sex glands and 
through them or with them to migration in these birds. 

The writer*'*^ has reported the close relation of at¬ 
tainment of sexual maturity in the European starling 
in Hartford, Connecticut, (with single seasonal cycle) 
to the daily period of illumination, whether of natural 
or artificial light. This is not caused by changes of 
periods of muscular exercise in the starling as claimed 
for the junco by Rowan. However, increased periods 
of muscular work were found to prolong the refrac¬ 
tory period before light-induced testis changes appear 
and perhaps to increase the rate of acceleration of 
changes once begun as the result of light change. 

In a later study,® it is shown that light intensity 
is a factor in the induction of sexual maturity in the 
starling, when the periods of daily light ate equal. 
Up to a certain light intensity, rate of acceleration 
of germ-cell atjtivity, induced by added light treat¬ 
ments of equal duration, varies with the light in¬ 
tensity. Increose of daily period of illumination, 
even with low intensity of added electric light will 
induce sexual maturity in both first-year birds and 
those over a year old and sexually mature at least 
once before. This may be brought about even in 
midwinter at midwinter temperature. Sexual ma- 

2Wm. Rowan, ” Experiments on Bird Higration. 1. 
Hanipulation of the Reproductive Cycle; Seasonal His¬ 
tological Changes in the Gonads, * * Proc, Boston 8oe, JVot. 
BiaU 161-208, 1931. See list there. 

* Article in New York Ttmss, July 21, 1931, ”To Use 
1,000 Crows in Evolution Tests, etc.^' 

4 T. H. Bissonnette, “Studies on the Sexual Cycle in 
Birds. I. Sexual Maturity, Its Modification and Pos¬ 
sible Control in the European Starling {Btumus vwl- 
garis)\ a General Statement,” Am, Jowr, Anat,, 45: 
289-305, 1930. 

ST* H. Bissonnette, “Studies on the Sexual Cycle in 
Birds. IV. Experimental Modification of the Sexual 
Cycle in Males of the European Starling viU* 

fffiiria) by Changes in the Daily Period of Illumination 
and of Muscular Work, ” J, Jff. Z.. 68: 281-319, 1981a, 

s T. H. Bissonnette, ' ‘ Studies on the Sexual Cycle in 
Birds. V, Effects of Light of Different lutensitlw upon 
the Testis Activity of the European Starling (Stumua 
imlgarts),** Phps, Zool, in press, 1981b. 
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turity occurs in nature only in April, May and very 
early June. 

In a further study,’ it was found that the degree 
of effectiveness of the light and the character of its 
effect depend on the wave-length of the light used, 
when the luminous intensity is the same in artificial 
additions to daily sunlight period inside a room b(?hind 
window glass. Red light, at relatively low intensity 
of illumination, induces sexual maturity in as short 
time as 23 days in midwinter, while green at the same 
intensity does not induce it at all, but inhibits it, in 
males at least. This occurs in juvenile birds of the 
previous sunnner’s broods as well as in older birds. 

It is known that spring sunshine is relatively rich 
in long red wave-lengths and poorer in the shorter 
wave-lengths of light, while summer and autumn sun¬ 
light is richer in shorter wave-lengths in comparison. 
So the same intensity of sunlight in spring is more 
stimulating to sexual maturity than in autumn or 
sumracT, for it contains relatively more of the stimu¬ 
lating red rays. 

In view of all the above findings, it is suggested 
that Riddle’s results point to a conditioning of the 
age at first sexual maturity in doves and pigeons, 
which have polyoestroua cycles, as w^ell as in juncos, 
crows and starlings, with single yearly sexual activity, 
by the action of increasing or decreasing effectiveness 
of daily light periods. This effectiveness depends on 
length of period, intensity and wave-length of illumi¬ 
nation per day. This may be affected by the above 
mentioned changes of the relative amounts of longer, 
stimulating rays and shorter, inhibitory wave-lengths 
of light incident to the season and height of the sun 
above the southern horizon. This is probably corre¬ 
lated with the endocrine functions of the thyroid and 
anterior pituitary glands as Riddle suggests. 

The following scheme is suggested to describe the 
relation of age at first sexual maturity to the endocrine 
function and to the acceleration or delay of sexual 
development in birds on the basis of Riddle’s, Rowan’s 
and Bissonnette’s experiments: 

E = basal endocrine Btimulus to sexual development of 
each race, or bird. 

-L = action of shortening days with decreasing intensity 
and less long-wave light. 

+ L = action of lengthening days with increasing intensity 
and relatively more long-wave light. 

B=:Bate of development to sexual maturity in birds 
nearing the 4-6 month age at any time. 

Az=Age at first sexual maturity. 

For July to January, B=:E^L. 

For February to June, R = E + L. 

TT. H. Bissonnette, ** Studies on the Sexual Cycle in 
Birds. VT. Effects of White, Green and Red Lights of 
Eiptal Luminous Intensity on the Testis Activity of the 
Eurepeon Starling vulgaris)FhyHoU Zooh, 

in press, X932. 


where K is a constant for the breed of bird. Birds 
mature early if they reach 4 to 6 months of age wfara 
+ L is effective, in February to June, and late if - L 
is effective, in July to January. 

It would be irderesting to test the correctness of 
this suggestion by treating young doves or pigeons, 
of known breeding behavior, with various types of 
daily light period as has been done Avith the starlings. 
If it is valid, the age at maturity in these birds can 
be modified at will, irrespective of season, 

T. H. Bissonkette 

Marine Biolooigal Laboratory, 

Woods Hole, Mabsachusktts 

"ENTAMOEBA” PHALLUSIAE 

Maokinnok and Rae describe ^^Entamoeba^^ phal- 
lusiae in the June number of the Journal of the 
Marine Bi(ijlogi'Cal Association of the United Kingdom. 
This note is written merely to call attention to the 
slight doubt whether the form described is an 
Entamoeba, Entamoeba has a oentronucleus (Boveri’s 
very convenient term) containing a centrosome with 
a oentriole, as have also many small amoebae, e, 
most soil amoebae. From the figures and description 
of ^*Entamoeba^^ phalhmae one is in doubt as to the 
presence of an intranuclear centrosome, Fig. 3, A, B, 
and C suggesting, but not showing it. 

The parasitic habit is not enough to determine that 
a species is an Entamoeba rather than an Amoeba, 
though it mokes it probable that it is so. The chief 
distinction between the two genera is in the presence 
or absence of a centronucleus. Species of the true 
genus Amoeba have not been found to contain a cen- 
trosomc, with ceutriole, in the nucleus. Many minute 
soil amoebae are morphologically Entamoebae and 
should be so recognized in spite of the absence of the 
parasitic habit. Habitat is hardly a proper deter¬ 
minative feature for generic diagnosis. 

Amoeba, of course, is clearly a valid genus (See 
Mast and Johnson, Archiv f. Protistenkunde, 76, 1, 
1931). Many so-called genera both of Amoebae and 
of forms with contronuclei when treated as subgenera 
give as good or a better idea of probable relationship. 

Matnakd M. Metcalf 

The Johns Hopkins Universitv, 

October 29, 1931 

NATURALLY DEPOSITED EGGS OF THE 
MYXINOIDEA (HYPERQTRETIA) 

Ever since J. Muller (1843) described the genital 
system of the myxinoids, many interested Ecologists 
in Europe and America have attempted in vain ^ 
find the naturally deposited eggs of these ee^ 
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1896 a Chinese fisherman^ who had aooidentally 
brought to the surface on trawl lines some eggs of 
Bdellostoma stouti near Monterey, California, collected 
a number of the eggs for G. C, Price, Bashford Dean 
and others. The ftsherman would reveal to no one 
how or where he secured the eggs, and his secret died 
with him. 

Through the courtesy of the Boston Society of 
Natural History, the Committee on the Permanent 
Science Fund of the American Academy of Arts and 
Sciences, the Bashford Dean Memorial Committee of 
the American Museum of Natural History and the 
National Research Council, I have been able to search 
during several summers for the naturally deposited 
eggs of Myxine and Bdellostoma. in the summer of 
1930 I succeeded in collecting between live and six 
hundred naturally deposited eggs of BdeUostoma 
stouti near Monterey, California; at least 130 of the 
eggs had embryos. 

No one has succeeded in finding iiaiurally de¬ 
posited eggs of Myxine, and the many attempts to 
obtain fertilized eggs by keeping the eels in captivity 
have failed. While fishing during the months of 
July, August and September, 1931, near the mouth 
of Frenchman Bay, five miles from Bar Harbor, 
Maine, I succeeded in collecting about fifty naturally 
deposited eggs of Myxine glutinosa* The eggs were 
brought up from the bottom of the ocean in from 
thirty to thirty-five fathoms of water. 

My experience in searching for the eggs of both 
Bdellostoma and Myxine leads me to the conclusion 
that the eels do not migrate, and that they deposit 


thdr aggs at aR seasons of the year ifi certain fttvor- 
aUe spots very near their feeding grounds. 

J. LtBm Cowl 

Boston Unttosity School or 
Msdicinb 

SEDIMENTATION AND 8ED1MENTOLOGY 

^‘Sedimentation/^ as generally understood, is that 
branch of geology which deals with the processes of 
sedimentation and the origin of the sedimentary 
rocks. 

Webster's New International Dictionary for year 
1929 says: “Sedimentation is an act or process of 
depositing sediments." 

The current use of the term in geology is ambiguous 
and in some oases incorrect. Geologists in generid 
have not taken very kindly to the term “sedimentation- 
ists," but resort to cumbersome phrases such as 
‘‘petrologists interested in sedimentary rocks" or 
^^petrologists working on sedimentary deposits." It 
is questionable if the use of tlie phrases “sedimentary 
petrology," and “sedimentary petrologist" side by side 
with “sedimentary deposists," t, a., deposits formed 
by sedimentation, is correct. 

Sedimentology is here suggested as a term for the 
subject taught, retaining sedimentation for the act or 
process of deposition. The new term and its deriva¬ 
tives sodimentologist, sedimentologie and sedimento- 
logical, will tend toward clearness, Sedimmtology 
and sedimentation have their analogies in glaciology 
and glaciation, respectively. WaiaxL 

Dbpaktment ov Gboloot 
UNIVXR 8ITT or Chicago 
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SCIENCE BOOKLETS FROM THE AMERICAN 
ASSOCIATION 

In 1929, a suggestion to the council of the Amer¬ 
ican Association for the Advancement of Science 
brought about the appointment of a special commit¬ 
tee on the preparation of a series of science booklets 
for distribution to the American public. 

This committee was to arrange for selecting the 
moat appropriate books on each of twenty-seven sub¬ 
jects deemed most important in the field of pure 
science, and to secure the cooperation and collabora¬ 
tion of numerous scientists, librarians and others 
familiar with these books. The committee was also 
to find funds with which to pay for the printing of 
the lists when ready. 

In this series the applications of science to industry 
and invention are not developed to any great extent; 
R IS hoped that lists on the industrial sciences, 
*%eCiaUy On the applications of the physical sciences, 
be worked up into eimiiar lists by some other 
natiouaj body. 


In the fall of 1929, tentative title lists, containing a 
considerable surplus of titles beyond the twenty^five 
which had been set as the maximum number for any 
one list, were mailed to a large number of prominent 
scientists and to eoroe of the larger public libraries 
and museums, asking for votes on the moat suitable 
books and cancellation of the least desirable titles, as 
well as for editorial suggestions that wotdd make the 
lists most useful for the purpose. 

This purpose was very carefully defined; it 
appears on each of the printed lists: 

These lists,have a three-fold object; (1) To select and 
' describe a few authentic and especially interesting books 
acceptable to the “general reader(2 ) to supplwent 
these with several introductory treaUses in undorstandabR 
style; (3) to suggest a group of text-books for moren^ 
*vaneed study by ambitious amateurs, or persons studying 
by themselves. Books written In America, ie<iesit anil 
out of print, nor too expensive, Hve been fdvored^ ^ ; 
there are numerous exceptions. IRhe books : 

be borrowed from libraries, or boq^t fram bock^^ 
XJbtaries whkb lack these titles may able to berifbw / 
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from tbc tlapte Itbimcj eominitlo»i| ot tome o^«r large 
Hbraty, the iAteHil>rur7 loan system. 

Tbe i<autixie woric in bundling the correspondence^ 
in gathering, sorting; oballenging and preparing titles 
was handled largely on the personal time, out-of- 
hoars, of the librarian and one member of the staff of 
the Enoch Pratt Free Library of Baltimore, with 
some clerical help from the Library, where tbe latter 
work was justihod on the basis of the advantages 
which it gave to the scientihe department of the 
library in reorganizing and understanding its own 
collections. Valuable help was given by Miss Jean¬ 
nette Lucas, Assistant in the Library of tbe American 
Museum of Natural History, Mr. Leslie T. Little, of 
the Waltham Public Library, and by Mr. Gilbert 
Ward, Head of the Science Department of the Cleve¬ 
land Public Library. 

In February, 1931, a semi-final mimeographed list 
was sent out again to over 400 names. The 300 new 
returns made it fairly easy to decide on the final lists. 
Even here, however, the fresh arrival of newly pub¬ 
lished books made some complications, and the expe¬ 
rience of some libraries with the demands of their 
readers, warranted challenging some of the decisions 
from the view-point of the public. In many cases, 
special letters were sent back and forth to the cooper- 
ators in discussing points raised. Where a decision 
was difficult, special memoranda were prepared and 
sent to a new group for additional votes on which to 
base final decisions. 

What should be done, for example, when one of the 
officers of a national group marks one nature hand¬ 
book as **the only one worth consideration,’’ while 
several colleagues cross it off altogether, and crosses 
off a study guide which another professor considers 
good enough to start The votes usually settled such 
questions. 

If anything, the lists are solid and scientific, rather 
than “popular.” Many books actively advertised and 
sold are not here, while numerous advanced books are 
included. In general, only books of scientific accuracy 
are included, but when two of the best known scien¬ 
tific explorers and writera of the present day are 
voted down by a few scientists for “trying to be too 
popular” (with considerable success), while their 
books are well reviewed by other scientists, it is 
evident that there is a feeling against books written 
by men of scientific training and standing who are 
able to hold the limelight too prominently. Some 
authorities do not favor books written by those who 
are not full-fledged scientists, even though able and 
on the %bo!e accurate. 

Neatly 400 individuids had a part in this woi^, 
neari^ 2,CfQ0 Imoks ware oarefnlly examined, more 
rev^ ^nmflted, and ia felt that the 
final wutthy of being fmUiahed for general 


use by individual readers, and as buying lists for 
libraries and schools. The Committee extends its 
hearty thanks to all who have so generously cooper¬ 
ated. 

The descriptive notes were prepared with the 
readers in mind. Chief reliance was placed on the 
Book Meview LHgest, and the various reviews in scien¬ 
tific and popular magazines to which it is the key. 
In addition, however, such excellent annotated and 
selected lists as the A. L. A. Catalog, A. L. A. Book¬ 
list, Standard Catalog, Scientific Book of the Month 
Club Keview, were used, and the English magazine 
Science Progress, (of which unfortunately there is 
no American counterpart). The Scientific American 
the Science News-Letter and numerous special Amer¬ 
ican scientific magazines were carefully scanned. In 
preparing the final notes, no less than a dozen sources 
of critical comment and description wore in many in¬ 
stances at hand. The full entry, as to edition, pagi¬ 
nation, publisher and price is given in each hat. 

In the summer of 1930, the Carnegie Corporation 
of New York generously made a grant of $4,000 to 
the American Association for tbe Advancement of 
Science to meet the expense of printing approxi¬ 
mately 40,000 copies of each of these lists, so that 
they might be distributed free under careful restric¬ 
tions. In November, 1931, the manuscript was com¬ 
pleted on the “Teaching of Science,” a subject which 
was suggested after the main project had been out¬ 
lined. 

The lists, in six-page folder form, the size of a 
large business envelope, were distributed during 
November, 1931 (from the association office at Wash¬ 
ington), a certain number being sent free to public 
libraries according to population. Other consign¬ 
ments will be sent to certain universities and museums. 
Beyond this first distribution, additional copies will 
be supplied by the American As.sociatioD for the 
Advancement of Science from its Washington head¬ 
quarters, Smithsonian Institution Building, at the 
cost of additional printing (one cent apiece in quan¬ 
tities of ten and over, of one kind). Individual 
copies will be sent to iCii'^ers, for a 6o stamp to cover 
the cost of handling, one compact.: flfiit for 30 cents. 
The lists cover the following subjects: “Science To¬ 
day” (General); “History of Science”; "Exploring 
for Science”; “Mathematics”; “Astronomy”; “Geol¬ 
ogy”; ^‘Meteorology”; “Ph 3 rsic 8 ”; “Chemistry”; “Mi¬ 
croscope”; “Biology”; “Bacteriology”; “Botany”; 
“Wild Flowers”; “Ferns, Mosses and Fungi”; “Trees 
and Shrubs”; “Zoology”; “Animals”; “Birds”; “In¬ 
sects”; “The Sea and the Shore”; “Inland Waters”; 
“Pishes and Reptiles”; “Paleontology”; “Evolution 
and Heredity”; “Anthropology and Ethnology 
“Teadiitig pt Science.” Allowing for the oecurr^we 
of some titles in more than one list, there are 539 flif- 
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ferent titles in the entire series, including some books 
published as late as June, 1931. 

The Committee on Booklists consists of Dean Ed¬ 
ward W. Berry, paleontologist, Johns Hopkins Uni¬ 
versity; Dr. Paul R. Heyl, physicist, U. S. Bureau of 
Standards; Dr. Burton E. Livingston, professor of 
plant physiology and forest ecology, Johns Hopkins 
University, and General Secretary, A. A. A. S., and 
Joseph L. Wheeler, public librarian, Baltnnore, chair¬ 
man. 

This project has made it clear that more carefully 
and interestingly written American books for the 
public are needed in many fields of science. On such 
subjects as general and special biology, ethnology, 
light, atomic and quantum physics and relativity, 
geology, microscopy and many other subjects, there 
is serious need for systematic, illustrated works, not 
necessarily brief "appetizers^^ at one extreme, nor at 
the other, the conventional text-book. As to good, 
attractive text-books, great progress has been made 
in the last five years. We do, however, need books 
that have more of the broad outlook, imaginative 
power and literary background and style which 
eharaetcrize some of the work of our English brethren, 
such as the recent volumes on biology by Wells and 
Huxley and by Thomson and Oeddes, Gregory's “Dis¬ 
covery,” or Singeris “Short History of Biology,” and 
Seward's “Plant Life Through the Ages,” not to 
mention the well-known works of Jeans and Edding¬ 


ton. We have already such worth-while examplea a» 
Fairchild's “Exploring for Plants,” Allen's “Book of 
Bird Life,” Slosson's books, Cushing's “Osier,” Shap- 
ley's “Flights from Chaos.” These books combine 
through knowledge and accuracy witli some literary 
style and a sustained vigor; they make a presentation 
suitable to interest the great array of prospective 
readers beyond the A-B-C stage. Two 1931 American 
books which set a high mark arc Johnson's “Tax¬ 
onomy of the Flowering Plants” and Crowder's “Be¬ 
tween the Tides.” 

One definite lack is that of an adequate, interesting 
history of American science, emphasizing the bio¬ 
graphical side. A letter from J. Porter, of Van¬ 
couver, well worth reading, appears in the lAterary 
Supplement to the London Times of August fi, on 
the lack of American scientific biography. One para¬ 
graph says: 

. , . America has not boon bo fortunate. A generation 
of the giant workerpi in geology has passed almost un¬ 
marked. Even such interesting characters as Powell and 
Clarence King and Grove Karl Gilbert have failed to 
receive adequate notice from writers of biography. In 
the field of physScB a small library has grown up around 
Franklin, but Joseph Henry and H. A, Rowland have 
little chance of stimulating future generations. 

Joseph L. Wheeler 

Enoch Pratt Free Library, 

Bai.timobe 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CULTURAL AND INOCULATION METHODS 
WITH TILLETIA SPECIES 

In Science for October 2, p, 341, E. W. Bodine 
describes a “Double Plate Method used for Culturing 
TiUetia levis/^ in which I was much interested and to 
which I might add some further observations. 

A similar inverted-plate method was used by Kluy- 
?er and van Niel' in making cultures of species of 
Sporobolomyces in 1924^-1925. This procedure was 
possible because the basidiosporea of jth^ basidiaujy- 
oetous ycMt arc shot sterigmatar' 

The disoovorj VanterpooV in 1925, 

so-called secondary conidia of TiUetia tritici 
are violently discharged from their sterigmata 
revealed a phenomenon which finds application in 
both cultural and inoculation technique with species 
of TiUetia, Since 1925, I have used the double-plate 
or inverted-plato method as described by E. W. 

I A. J. Kluyver and C. B. van Niel, ‘*tlber Spiegel- 
bilder erzeugeude Hefenarten and die neue Hefengattung. 
Sporobolomycee." Centralb. /. Bdkieriologief Abt. 2, 
m. 68, pp. 1-20, 1924-1926. 

i A- H. K. BuUer and T. 0. Vanterpool, “Violent Spor©- 
disetoge in TiUetia tritici,** Nature 116; 984-935, 
1925. 


Bodine, or modifications thereof, in culturing species 
of TiUetia other than tritici and levin, TUletia 
horrida, T. hold, and T. asperifolia were found to 
discharge their secondary conidia in a manner similar 
to that described for T. tritici and T, levis, and there¬ 
fore could be readily cultured by the inverted-plate 
method. Some investigators have experienced diffi¬ 
culty in germinating the chlamydosporcs of T, hor~ 
rida and obtaining cultures free from contamination; 

method pure cultures 

of T. horrida can be obtained quite readily. 

By this method monosporous cultures of secondary 
conidia can be secured and crossing or hybridizatiqn 
experiments conducted with a fair amount of facility. 

Further, the method has also found application in 
the multisporous inoculation of geiminating whqat 
seedlings by inverting a vigorously growing culture 
of T. tritici or T, levis and allowing secondary conidia 
to “rain down” on the seedlings during the first two 
or three days of germination. A temperature of 
to and probably darkness also, favored infec¬ 

tion. After inoculation, the seedlings treie carefully 
potted and brou§^t to maturity, when a large 
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oentage wore found to have developed bunted heads. 
Doubtless, other species of Ttlletia discharge their 
secondary oonidia violently and will therefore yield to 
the methods described above. 

T. C. Vantehpool 

liABOaATOBY Of PLANT PATHOLOGY, 

University Saskatchewan, 

Saskatoon, Canada 

A THERMOPHIL NITRITE FORMER 

An investigation of the thermophil bacteria of 
pine woods soils in North Carolina was undertaken 
as a part of the requirements of the Ph.D. degree at 
Ohio State University. A thermophil nitrite former 
was among the organisms studied. Enrichment cul¬ 
tures in inorganic salt solution were made. From 
these, single cells were isolated with a Barber pipette. 
In all experimental work done with this organism 
cultures grown from single cells were used. A brief 
description of the organism follows. 

The organism was found to be an obligate thermo¬ 
phil with an optimum temperature at 55^-60'^ C. and 
a minimum at 40° C. It was not killed after eight 
hours at 100° C. nor after forty-live minutes under 
sixteen pounds pressure at a temperature of 120° C. 
in the autoclave but was killed after sixty minutes. 
It was found also to be an obligate aerobe. 

Morphologically, it was a large, motile, spore-bear¬ 
ing rod found singly and in chains. The spores were 
terminal and exceeded the vegetative rod in diameter. 
The flagella were peritrichic in arrangement. When 
it was stained with Grain’s stain, three forms were 
noted, a largo Gram positive rod, both sporulating 
and vegetative, which varied in size from 3.8 to 8 
micra in length and 1 to 2 micra in width; a more 
slender Gram negative form, also sporulating and 
vegetative, which varied from 3.6 to 7 micra in length 
and .5 to 1 micron in width; also a transitional form 
having a Gram negative core on which were Gram 
positive fragments in the form of bars and granules. 
From experimental evidenoo these were found to be 
different ages of the same organism. The Gram posi¬ 
tive were young, the negative old, and the granular 
middle aged. 

The colonies appeared as minute white dots with 
dense centers, when grown on mineral salt agar plates. 

When incubated at 66° C., as all etdtures were, the 
organism could oxidize ammonium salts to nitrite in 
amounts ranging from one to five parts of nitrite 
nitrogen per million. This oxidation was most active 
in a pH of 9.4, very slight at pH 6.9 and ceased at 
pH 4.8. 

It grew on all ordinary organic media, but as a re¬ 
sult its oxidizing power Was retarded upon reinoou- 
lation into mineral salt media, except in the ease of 
pciiaid. 


When dextrose was added to the mineral salt me¬ 
dium, concentrations of 2 per cent, and 1 per cent, 
completely inhibited nitrite formation, .5 per cent, 
and .25 per cent retarded and 0.1 per cent, had no 
detrimental effect. 

Peptone, 1 per cent., in mineral salt medium tem- 
X>orariiy checked nitrite formation, then active oxi¬ 
dation followed 

Free COj^ from the air was necessary as the source 
of carbon. However that from the carbonate in the 
medium was sufficient to support a very slight oxida¬ 
tion. 

Ammonium salts were used os a source of energy 
by the organism whenever available, except in one 
instance, when starch was added to the mineral salt 
medium. 

Since this organism was in all the surface layers of 
soil tested in both North Carolina and Florida and 
formed nitrites between 55°-60° C., which is contrary 
to all findings reported, it is evidently a new genus 
and a new species. Considering this fact it seemed 
advisable to suggest a name. The name is Nitroso- 
bacillus thermophilita Campbell {Gen, et. sp, nov.). 

Eva Galbuxath Campbell 

Guiltord College 

MUSEUM TAGS OF CHEMICAL PROOF 
PAPER 

A RECUBRiNG problem in museum technique is 
offered by the necessity of numbering specimens pre¬ 
served in alcohol, formalin, or other liquid. The use 
of metal tags for this purpose has been general, pure 
tin being by far the best material available. Metal 
tags are, however, subject to corrosion in formalin 
solutions or even in alcohol to which formalin apeci- 
inena have been transferred. There is some difficulty 
in securing tin of uniformly pure composition, and 
even a slight impurity may greatly activate the proc¬ 
ess of corrosion. 

The paper known as Dennison’s liber-proof paper, 
manufactured by the Dennison Manufacturing Com¬ 
pany, Framingham, Massachusetts, was devised espe¬ 
cially as a chemical-proof paper for laundry tags. I 
assume it to be a paper impregnated with albumin, 
which is subsequently hardened by treatment with 
formaldehyde. This paper comes in 20'"x24" sheets, 
somewhat variable in thickness. The lot now in use 
at Field Museum of Natural History ie .346 mm thick. 
This paper does not soften in water, alcohol or 
formalin solution. 

The 20''x24'' sheets, in our practice, are cut into 
I" strips. These are printed with rules set apart 
on one side and the initials P.M.N.H. set exactly lie- 
tween the rules, on the other. Numbers are then 
stamped into the paper, to a depth of about half the 
thickness of the stock, by means of an automatic 
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numbexing maobine^ micb as the one manufactured 
hy W. A. Poree and Company, Chicago. The printed 
rales serve aa guides, so that the finished tag measures 
I'' X Those impressed numbers are then inked by 
hand with Higgins waterproof drawing ink, to in* 
crease the legibility of the numbers, and dried. The 
numbering machine perforates the strip opposite each 
number, and the numbered strips next have the 
strings attached. The individual tags are then cut 
from this strip as wanted. 

The late Dr. Carl H. Eigenmanu seems to have 
been the first to use this special paper for numbering 
museum speeimens. Before deciding on its use in 
the Field Museum, Mr, Alfred C. Weed subjected 
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aample tags to severe tests, such as boiling end idisk- 
ing with stones; it was adopted by Mr. Weed md. 
myself for the oolleetiox^ in our charge in 1922* It 
has since been adopted by the Museum of Compara¬ 
tive Zoology, the Museum of Vertebrate Zoology of 
the University of Califomia, and the Museum of 
Zoology of the University of Oklahoma. No disad¬ 
vantage has appeared during the nine years of our 
experience with this material. 

The small, light, legible tags are of course especially 
suitable for small mammal skulls, to which they may 
remain attached while boiling. 

EAbl P. Sohvidt 
Field Muskum or Katukal Histobt 




SPECIAL ARTICLES 


THE DISTRIBUTION OF EXTRA-GALACTIC 
NEBULAE 

The paper gives the results of an analysis of 
counts of nebulae on E-40 plates made by the writer 
with the 100-inch and 60-inch reflectors at Mount Wil¬ 
son. About 20,000 nebulae were counted on 900 
plates. Six hundred of the plates represent hour ex¬ 
posures on selected areas uniformly distributed in 
galactic coordinates over three-fourths of the sky 
(north of Dec. -30®). The remaining 300 plates, 
witli exposures ranging from 20 min. to 3 hours, 
were for the most part centered on individual ob¬ 
jects. 

Reptjctions 

The counts were reduced to a homogeneous sys¬ 
tem by corrections for quality (the better the def¬ 
inition the greater the number of small nebulae which 
could be distinguished from stars, etc.) and later for 
xemth distance. Plates with the two telescopes were 
first analyzed independently but were later combined 
by applying a mean factor to the 60-inch results. 
Corrections were also derived for reducing the ac¬ 
tual counts to the number of nebulae per squoro de¬ 
gree (coma factor and area factor). These, how¬ 
ever, were not used in the intercomparison of plates. 
Tabulation of the data and the detailed analysis 
will appear in a contribution from the Mt. Wilson 
observatory. 

Results 

Results of the analysis are as follows: 

(A) No nebulae are found in very low galactic 
latitudes. The of avoidance” is irregular and 
l^nons, the width ranging from 10^ to 40^. It ap- 
pe^,^to represent the distribution of known obscur¬ 
ing relatively narrow belt symmetrical to 

the gala^ plane from which run out the great 


clouds in Taurus, Cassiopeia, Ophiuchus, etc. The 
inclined belt of bright B stars and diffuse nebulosity, 
reaching its highest latitudes in Taurus and 
Ophiuchus, respectively, is a conspicuous feature. 

(B) The zone of avoidance is bordered by partial 
obscuration which extends out to latitudes ± 40** in 
the general direction of the center of the galactic sys¬ 
tem longitude 330° to 340°) but is very limited in the 
opposite direction except for the known obsouration 
below the. Taurus region (long. 140° lat. -36° to 
-40°, balanced by the obscuring cloud at long. 330° 
lat.+36°). 

(C) For latitudes greater than ±40° (and in 
lower latitude in the direction of the anti-center) the 
distribution of the nebulae is approximately uni¬ 
form, with occasional clusters scattered at wide in¬ 
tervals. The mean log N for an exposure of one hour 
with the 100-inch, 6x7 plate, definition excellent, 
zenith distance zero, is 1.74, corresponding to 2.376 
for a square degree. This may be compared with 
1<^ N = 2,036 per square degree for the 60-indi under 
similar conditions. The frequency distribution of the 
counts approximates an error curve with a prob¬ 
able error of the order of 0.15 in log N for a single 
plate. The extreme range is about 1.0 in log N, but 
this includes all accidental errors as well aa aetod 
deviations. 

(D) In the region of normal distribution and fdJr 
exposures ranging from 20 min. to 3 honis, the eouixta 
are correlated with the exposure times, and the Cor¬ 
relation closely approximates that to be expected On 
the assumption that the nebulae are urdforxkdy db- 
tributed in depth (tripling the exposure increases 
limit of the plate one magnitude and quadruplee tho ' 
number of nebulae). The seatter about tibo OOiS 
relation ciiive log Ns 1.26 log E-0.60 

as the exposures inoreiiae. Data from 0th# , 

indicate that eouhts of brighter nebidae mre 



ooi^leut with ibis eorrelation. Appreoiable ftbsorp- 
tion of tight in extra-galaetio apace appeara to be 
inadmiaaible* 

(E) The limiting magnitude for the counts on ex¬ 
posures of one hour with the lOO-lnoh ia estimated as 
19.8, hence the number of nebulae per square degree 
is given by the relation 

log Ngtf = 0,6 - 9.6 

ThiSf combined with the value for the mean 

absolute photographic magnitude of nebulae, leads to 
a mean density of the order of one nebulae per 
6x10^** cubic parsecs, A provisional value for the 
mean mass of nebulae, 5 x 10^ times the mass of the 
sun, suggests 6 x 10-'^ gm/c,c. as the order of the 
mean density of nebular material in the observable 
region of spaca 

(F) The scanty data available suggest that, in the 
regions of normal distribution, one cluster of nebulae 
which would be recognized as such on exposures of 
one hour, may be expected per 30 square degrees. 
This frequency is tentative and depends largely upon 
the criteria selected for defining a cluster. 

The distribution of nebulae appears to be approxi¬ 
mately uniform out to tlie limits of the largest tele¬ 
scope available, except in so far as it is affected by 
partial or complete obscuration by diffuse material 
within the galactic system. Great clouds of the lat¬ 
ter material are known to exist; in fact, the pattern 
of obscuration along the Milky Way seems to ac¬ 
count for many or most of the “star clouds.’^ Evi¬ 
dence from the nebulae concerning a uniformly dif¬ 
fused substratum within our own system is contra¬ 
dictory, In favor of the hypothesis is the fact that, 
in the general direction of the center, the counts of 
nebulae are affected out to latitudes ^40^, the oc¬ 
casional late typo spirals in low latitudes with ab¬ 
normally faint surface brightness; and the color- 
excise exhibited by members of the Pereeus cluster 
of nebulae at lat.-13®. For these facts a diffuse 
substratum offers a possible although not a necessary 
explazkation. Against the hypothesis ore the ap¬ 
proximately normal colors among nebulae in low 
latitudes and longitudes 10* to 50*, the normal sur¬ 
face brightness of late type spirals in the same region 
at latitudes as small as 8*^, and the fact that for the 
8 nebulae within 20* of Uke galactic plane whose 
spect^ are available, the absolute magnitudes oorre- 
spon^ng to distanees indicated by the red ^ifts 
avenge brighter lhan normal. Extenriye observations 
will be required for a deSmte condurion. Obscuring 
clouds are familiar, but a diffuse substratum can be 
invee^gated only the effects of the elonds can 
be aiw^tai|iied elimitiatei 

Enwnr P, Uubvim 
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THS HEMOGLOBIN CONTENT OF THE 
BLOOD OF THE HEN: A STATISTI¬ 
CAL STUDY OP INFLUENCES 
AND RELATIONS 

In another communication^ results were presented 
of a study of the hemoglobin content of the blood of 
chickens and wild fowls. The method of hemoglobin 
determination was that of Newcomer. A correction 
was introduced for at least the greater part of the 
turbidity of the acid hematin solutions prepared from 
bird blood for hemoglobin determination by the New¬ 
comer method. The correction formula is 
C = 0.91U - l.i9, 

where C is the corrected reading and U the uncor¬ 
rected reading. 

Table 1 shows the hemoglobin content of the blood 
of the hens and the pullets studied. 


TABLE 1 

Mean Hemoolobin Content or the Blood or Hens and 
Pullets 
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White Leghorn bens. 

101 

18.8 S: 1.0 

10.2 ± 0.9 

White Plymouth Bock hens 
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12.3 ± 0.8 

9.8 ± 0.7 

Rhode Island Bed hens. 

103 

11.9 ± 0.7 

9.4 ±: 0.7 

White Leghorn pullets. 

101 

11.4 0.7 

8.9 i: 0.7 


The data in this table indicate breed differences, 
and one purpose of tliis paper is to present the re¬ 
sults of a statistical study made to determine if such 
differences are aignifleant. 

Since data on the ago of the birds at the time of 
making the hemoglobin measurements, on the age at 
maturity and on the spring egg production were 
available through the cooperation of the College Poul¬ 
try Husbandry Department and the dates of making 
the hemoglobin measurements were known, it was 
deemed worth while to make a statistical study of the 
correlation between hemoglobin and these different 
factors. A presentation of these results ia the eecond 
purpose of this paper. 

For the purposes of this statistical study it ia im¬ 
material whether corrected or uncoireeted hemoglobin 
readings be used. The latter readings are used in all 
instances. 

The statistical constants were oaloulated according 
to the method given by Wallace and Snedooor.* 

iH. H. Dukea and L, H, Bohwarte, diner, your. 
Pkyriol., 96 : 89-98, 1931. 

A. Wallace and 0, W. Snedeeor, ^‘Oomlation and 
Madidike Oaleulatlon/’ Oflhdal FubHoatian, reviiOd edi- 
tiOA. lewa State OpHege, Ames, Iowa, 193L 
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Inplttenck of Breed 

The mean hemoglobin content of the blood of the 
hens of various breeds is shown in Table 1. In Table 
2 are shown the mean differences in hemoglobin con¬ 
tent by breeds, the probable errors of the mean dif¬ 
ferences and the ratios of mean differences to prob¬ 
able errors. The mean differences by breed arc un¬ 
corrected for age and age at maturity. It will be 
noted that all the differences are statistically signifi¬ 
cant. 


TABLE 2 


Differences by Breed in 
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When the mean differences shown in Tabic 2 are 
corrected for age and age at maturity, they are still 
found to be significant. 

Ikfluknoe of Age 

The hemoglobin content of the blood of chicks is 
between six and seven gm per 100 cc.® Evidently at 
this period in the life of the chicken age Las a con¬ 
siderable influence on the hemoglobin content of the 
blood. 

The mean hemoglobin content of the blood of White 
Leghorn pullets ranging in age from about four to 
six months is 11.4 ± 0.7 gm per 100 cc. The mean 
of White Leghorn bens is 12.8 ^ 1.0 gm per 100 cc 
(Table 1). The difference is 1.4^0,12 gm per 100 
cc, which is highly significant. The data also furnish 
information on the influence of age on the hemoglobin 
content of the blood of hens. The mean age of all 
hens was 658 ^ 10 days; the mean hemoglobin con¬ 
tent of the blood, 12.3 ± 0.1 gm per 100 cc. The cor¬ 
relation between age and hemoglobin was found to be 
0,2L The number of hens included in this study is 
approximately 300. With a number us large as this 
a correlation coeffieient of 0.21 is, acoordiug to Fish- 
er^s tables,* highly Bignifloant. 

» E, B. C. A. Elvehjem, A. B. Kommerer and J. 
G. Halpdn, Fattlfry Scu, 9: 92-101, 1930. 


COBREIiATlOK BETWEEN SEASON AND HEMOGLOBIN 
Content 

There is a wide-sproad popular belief that the blood 
of animals is ^^thicker’’ in the winter than in the sum¬ 
mer. Furthermore, there is a good deal of evidence® 
tending to show that external heat causes a dilution 
of the blood. The present data are suggestive in this 
connection, in that they indicate that with the ap¬ 
proach of winter the hemoglobin content of the blood 
increased significantly. Thus the mean date of the 
hemoglobin determinations in hens was 39.4 ^ 0.25 
weeks after January 1, that is, the second week of 
October; and tlxe correlation between the date of de¬ 
termination (season) and the hemoglobin content of 
the blood was found to be 0.20. 

Correlation Between Age at Maturity and Hemo- 
Gix)BiN Content 

The mean age of all hens at maturity (date of lay¬ 
ing first egg) was 207 ±2.0 days. The correlation 
between age at maturity and the hemoglobin content 
of the blood was found to be -0.16, which also is 
highly significant. 

CORREtiATION BETWEEN SPRING EQG PRODUCTION AND 

Hemoglobin Content 

Since spring egg production is a part of yearly 
egg production, these show a high positive correla¬ 
tion. Therefore a determination of the correlation 
between spring egg production and the hemoglobin 
content of the blood would give information about 
the correlation between the annual egg production 
and hemoglobin. 

The mean production of all hens for the spring of 
1929 was 59 ± 1.0 eggs. The correlation between 
spring egg production and the hemoglobin content of 
the blood was found to be 0.08, which is not signifi¬ 
cant, 

H. H. Dukes, 

L. H. SOHWABTE, 

Department of Veterinary Investigation 

A. E. Brandt 

Department of Mathematics, 

Iowa State College 
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ASTRONOMY’S CONTRIBUTION TO THE STREAM 
OF HUMAN THOUGHT’ 


By President D. W. MOREHOUSE 

DRAKE UNIVKIISITY 


Contemplated oa one grand whole, Astronomy is the 
most beautiful monument of the human mind, the noblest 
record of its iutolligonce.— Laplace, 

The development of human thought frequently has 
been compared with the fonnntion of a great river. 
No single source can be named os the origin. Numer¬ 
ous streams from wholly different sources flowing in 
diametrically opposite directions converge to give it 
being. Not infrequently it is difficult to determine 
which is the main stream and which is the tributary. 

The changes in its course can not be detected from 
np-stream. It turns back upon itself at the most un¬ 
expected moment and winds in and out among 
barriers which for the moment seem absolutely insur¬ 
mountable. As it widens, it becomes shallow and its 

1 Address of the retiring vice-president and chairman 
of Section B—Astronomy, American Association for the 
Advancement of Science, Now Orleans, December, 1931. 


banks less distinct until now accretions cut deep 
gorges in the rocks of ignorance. Spring floods, too, 
have their analogy in the stream of thought. Samuel 
Butler’s warning in Erewhon, ^^Woe to him who 
tampers with the hanks while the flood is flowing,’^ 
has been exemplified too frequently in astronomy. 

Cosmology 

As the various races emerge from their primitive 
concepts of cosmology, wo find some far in advance 
of others. For example, the Hebrews and the Greeks 
have been held up to us from time immemorial as 
the greatest peoples of their time. The Hebrews ex¬ 
celled in their conception of the things of the spirit, 
and the Greeks in art, science and philosophy. The 
Hebrews, having little interest in science, disentangled 
religion from pseudo-science and crude materialism. 
The Greeks, with their transcendent genius, founded 
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science on actual observations and based their theories 
on facta. 

Among the names of antiquity, Thales, Pythagoras, 
Menton, Aristotle and Plato, one Eudoxus stands out 
above all others. In point of time, Eudoxus lived 
409-356 B. C. He, therefore, touched the life of 
Plato in his later years and that of Aristotle in his 
early days. Eudoxus is considered the first inductive 
thinker of his time. Berry sa>T3, “He may be regarded 
os representative of the transition from speculative to 
scientific astronomy, and much of his work was taken 
bodily by Aristotle, who, in common with other phi¬ 
losophers of his time, understood the influence of the 
concept of the physical world upon the thinking of 
the times. 

Claudius Ftolcmaeua 
(100^170 A ,D.) 

The next important addition to the development of 
thought, after the coming of Christ, was started by 
Claudius Ptolcnmeus, commonly known as Ptolemy. 
He was the propagator, if not the author, of the first 
cosmic theory of the universe, popularly known as 
the geocentric theory. The influence of this man is 
shown in the greatest work of antiquity, “The Alma¬ 
gest.” If any one will wade through its thirteen 
books, he will find in them the cosmology and the 
cosmogony of his age. He will not only find the con¬ 
cepts of life, but also the ideas of eternity. There is 
an air of finality to tliis book which is not found in 
any other work of this time. It seemed to predict 
that the days of science had come to an end. As 
MaePhersou points out: 

Tlie Hellonic cuUutc had largely exhausted' itself and 
an air of hopelessness and futility had settled over the 
world. The Stoics rather concerned themselves with 
problems of conduct than with questions concerning the 
natural world, while the early Christians, expecting the 
early return of Christ, did not busy themselves with the 
affairs of this world. Accordingly, slowly but surely, 
science and philosophy alike seemed to dio out 

During the next fourteen centuries, the Arabs, who 
were largely imitators and commenters rather than 
investigators, carried on the slender stream of scien¬ 
tific thought. 

Nicolaus Copernicus 
{1473-1543) 

Every stimuliis to the intelligence naturally hringa 
with it a tendency toward inquiry into opinions received 
through tradition and based on some great authority. 

Toward the end of the fifteenth century, astronomy 
again added a new stream to human thought through 
the labors of the celebrated Polish astronomer, Coper¬ 
nicus, of whom Thomas Digges wrote: 


But in this our age, one rare witte (seeing the con- 
tinnall errors that from time to time more and more 
continually have been discovered, besides the infinite 
absurdities in their Thooricks, which they have been 
forced to admit that would not confesse any Mobilitie 
in the ball of the Earth) hath by long studye, paynfull 
practise, and rare invention delivered a new Thooriek or 
Model of the world, showing that the Earth resteth not 
in the Center of the whole world or globe of elements, 
which encircled and enclosed in the Moono’s orbit, and 
together with the whole globe of mortality is carried 
yearly round about the Sunne, which like a king in the 
middest of all, raynetb and giveth laws of motion to all 
the rest, spaerically dispersing his glorious beames of 
light through all this sacred coclestiall Temple. 

The life of Copernicus was quite uneventful. He 
has been dubbed by nearly every writer as a plodder, 
and yet, no other one thing has so completely changed 
the trend of human thought as his bold statement that 
the earth is not the center of the solar system. From 
the earliest time, the geocentric idea of the universe 
had held sway. It is quite true that here and there 
a few lone figures suggested the possibility of another 
concept, but they were quickly stifled, and the earth 
and man restored to their position—^the end and aim 
of creation. 

One can hardly imagine the profound influence on 
the thought of the time of Copernicus' great book 
“The Revolution of the Celestial Bodies,” setting forth 
the new order of things. To some it may seem a pity, 
to others, a blessing that he did not survive the pub¬ 
lication of his book in 1543. At first, it was treated 
with the utmost contempt by authorities and with 
furious vindictiveness by theologians. We must re¬ 
member that at this time the Reformation was at its 
height', Protestantism and Catholicism were in a 
titanic struggle with each other; Luther had pinned 
his theses to the church door, and yet that great 
Protestant was among the first and most vehement 
to denounce the Copcmican system. He referred to 
Copernicus as “an upstart astrologer who strove to 
show that the earth revolved.” “This fool,'' said 
Luther, “wishes to reverse the entire science of astron¬ 
omy, but sacred scripture tells us that * Joshua com¬ 
manded the sun to stand still' and not the earth.” 
Says Andrew D. White in “A History of the Warfare 
of Science with Theology in Christendom”: 

While Lutheranism was thus condemning the theory of 
the earth's movement, Calvin In his **Commentary on 
Genesis'' was condemning all who assorted that the earth 
is not at the center of the universe. He clinched the 
matter by the usual reference to the first versa of the 
ninety-third Psalm, and naked, "Who will venture to 
place the authority of Copemkua above that of the Holy 
Serlpturef " 
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Suggestions were heard on every side that such 
views should be forcibly repressed, and some of its 
advocates, for example, Bruno, were condemned to 
death and burned at the stake in 1600. As history 
records, the second martyr of the Jesuits was harassed 
and persecuted solely for his adherence to the Coper* 
nican system. 

The greatness of CopernlcuB, [quoting from MaePher' 
sonj is not to be measured by what he did, but by what 
he made possible. A vast extent of the universe was 
revealed, and so the philosophic and theological outlook 
was vitally affected by the new system. While the scho¬ 
lastics were vainly trying to refute Copemieanism and the 
theologians were engaged in hurling anathemas at the 
heads of its supporters, the new system of the world was 
being established upon a hrm acientihe basis. 

The CoNOEPi' of Dynamics 

Bacon pointed out at a distance the road to true 
philosophy: Galileo both pointed it out to others and 
made himself considerable advances in iU--^David Rume. 

The century following the death of Copernicus pro¬ 
duced three great men of remarkable genius, Tycho 
Brahe (1546-1001), Kepler (1571-1630) and Galileo 
(1564-1642), an observer, a mathematician and a 
physicist. Kepler, who devoted a lifetime to the dis¬ 
covery of the three laws of planetary motion, which 
bear his name, did not conceive of their dynamical 
explanation. MacMillan says: 

He was content to ascribe them to the intelligence of 
an angel who guided the planets in their courses. His 
was the ago of spirits and Kepler's interpretation of 
uniformities was Animistic. The foundations of dy¬ 
namics came only with the genius of Galileo, who had 
little liking for the conceptions of Animism. His induc¬ 
tion that the natural state of a body was uniform motion 
in a straight line, and that a departure from that state 
was due only to force was one of those great breaks 
with the Past which occur at rare intervals in human 
history and which have raised the race of men to its 
present intellectual level. Galiloo initiated a new age, 
the one in which we live, the age of dynamics. 

It was the work of Galileo, in bis discovery of the 
revolution and phases of planets, that completely con¬ 
firmed the Copemioan doctrine. Father Inchofer of 
the Jesuits in denouncing him declared: 

The opinion of the earth’s motion is of all heresy the 
>uo8t abomixiable, the most pomioious, the most scan¬ 
dalous. The immovability of the earth is thrice sacred. 
Argument against the immortality of the soul, the exis¬ 
tence of Qod, and the incarnation should bo tolerated 
sooner than the argument to prove that the earth moves. 

Thus the controversy went on. The very thought 
of the earth as no longer the eenter of the universe 
was the real etux in the situation. If the Copemioan 


system was true, then the entire outlook of human 
thought was changed, and the old, time-honored 
cosmology must be discarded. As the earth had lost 
its position among the heavenly bodies, bo man would 
necessarily lose his supremacy in creation, and end* 
les.s problems presented themselves. 

Concepts of Mechanics 
Sir ladctc Newton—The Great Mechanist 
{1642-1727) 

Nature and Nature's laws lay hid in night 
God said, *'Let Newton be" and all was light. 

Newton completed the work of these men and estab¬ 
lished the fundamental principles of Mechanics in 
the “Principia" which, as Laplace has declared, “has 
a preeminence over all productions of the human in¬ 
tellect,'' Says Andrew D. White: 

There came, one after another, 6ve of the greatest men 
our race has produced—Copernicus, Kepler, Galileo, Des¬ 
cartes and Newton—and when their work was done, the 
old theological concept of the universe was gone. "The 
spacious firmament on high''—‘' The crystalline spheres'' 
—-'‘The Almighty enthroned upon the circle of the 
heavens" and with His own hands or with angels as his 
agents keeping the sun, moon and planets in motion for 
the benefit of the earth, opening and closing "tho win¬ 
dows of heaven," letting down upon the earth "the 
waters above the firmament," "setting His bow in the 
cloud," "handing out signs and wonders," hurling 
comets, casting forth lightning to scare the wicked, and 
shaking the earth in His wrath; all this had disappeared. 

The Newtonian theory was the natural outgrowth 
of the Copcrnican theory and had no less influence 
upon human thought. The old idea of celestial and 
terrestrial differences had been positively refuted. The 
solar system had been discovered. It was now clear 
that the fixed and law-abiding order of nature prevails 
not only upon this eartli but also throughout the 
universe. Thus we have the beginning of mechanism 
—the whole universe reduced to a machine. 

Quite contrary to the reception of the Copemicon 
system, this thought was quickly grasped by the 
theologians. They had hero from a profound scien¬ 
tist just what they had been looking for—a perfect 
system ruled over by a carpenter God. For Newton, 
in his perfect order of things, proves the existence of 
a God; an idea which drew from Leibnitz the criticism 
Gmt ''Newton had compared the universe to a clock 
which required the constant interference of the clock- 
maker." 

Here we find a splendid basis for Deism. Many of 
the great men of England seized upon this idea and 
appropriated it to their uses. Through the writings 
of Ferguson, Paley and Thomas Dick, the mecha¬ 
nistic conception of the universe had a profound in- 
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fluence on human thought and prepared the way for 
Deism by commending it to the rational faculties. It 
was Laplace who cried out in protest to this great 
wave, have no need of the hypothesis of a God.” 

Sir William llerschelj The Artist 
(1738-1822) 

Coelorum perrupit claustra— Tlcntchel^s Epitaph, 

Was it a dream?—that crowded concert-room 
In Bath; that sea of ruffles and laced coats j 
And William Hcrschel, in his powdered wig, 

Waiting upon the platform, to conduct 
His choir and Linley^s orchestra? 

Ho stood 

Tapping his music-rest; lost in his own thoughts. 

—Alfred Noyes. 

The century that intervened between Newton and 
HerHchel was probably more productive from tlie 
standpoint of hurnau knowledge than any other like 
period. More groat scientists and mathematicians 
arose during this interval than in any other corre¬ 
sponding time in human history. Time will not per¬ 
mit me to speak of the work of such men as Halley, 
Cluiraut, Bradley, Euler, Lagrange, Laplace and 
Gauss. 

They developed the greatest science ever conceived 
by the human mind, celestial mechanics. In the words 
of MacMillan, ‘^They erected a monument to the 
human intellect that can never be forgotten as long 
as the mathematical faculties of men are active.” 

Undoubtedly these men lost much of their luster 
by sufToring comparison with Newton, Stars, they 
were, of the first magnitude, but you can not see a 
star when the sun is shining. 

Such was the condition of the astronomical world 
when the itinerant musician, Frederick William 
Herschel, made Ijis way to Britannia: The sole aim 
of astronomers was the verification of the Newtonian 
theory, and human thought was completely centered 
on the solar system. The stars were merely guide- 
posts from which to take measurements and with 
which to compare results. What a discouraging situa¬ 
tion for an artist! But Herscliel was equal to the 
task which confronted him. By his artistry he trans¬ 
formed the humble guide-posts into monuments of 
surpassing splendor, by demonstrating what other 
observers had suggested as probable, '^The essential 
kinshi]) of the sun with the stars.” By his observation 
of double stars, ho extended the law of gravitation 
to the sidereal universe. As MaePherson points out; 

CopernicuH had shown that the earth, so far from being 
the center of the universe, was but one planet among 
others in ceaseless revolution around the sun. Herschel 
now proved that the sun itself waa not the central body, 
but was merely one star among others in ceaseless motion 
through the depths of space. 


Newton had shown that the solar system was sub¬ 
ject to one law, and Herschel demonstrated that this 
same law was applicable to the stellar system. 

Thus we have the beginning of a new oonoept, 
cosmology, or the extension of the universe to a 
sidereal system. This required new postulates which 
had never been conceived, let alone proved, and end¬ 
less observations which had not been made. As before 
pointed out, everything had been confined to the solar 
system. Now we must have a new type of observa¬ 
tions and an expansion of thought. 

The sky was vast and the equipment at hand was 
meager, but Herschel met both challenges, constructed 
his own instruments and made a careful survey of 
the entire sky in duplicate. As a result of his obser¬ 
vations, he first formulated the disc or grindstone 
theory of the stellar system, which he later abandoned, 
but left his vast store of data to his successors. He 
was convinced, however, that the Galaxy or Milky 
Way is a greater system of which tlie solar system 
is a mere atom. His theory *^that star clusters and 
nebulae formed universes external to our galaxy” 
implied an immense extension of the universe not only 
in space, but in time. As he said, “I have looked 
farther into space than ever human being did be¬ 
fore me,” adding more hypothetically, “I have ob¬ 
served stars of which the light, it can be proved, must 
take two millions of years to reach the earth.” What 
an influence such ideas must have had on contempo¬ 
rary thought is suggested by Horace Walpole in 
his well-known expression, “One’s imagination cracks.” 

Cosmogony 

The greater the sphere of otir knowledge, the larger is 
the surface of its contact with the infinity of our igno¬ 
rance.— Anonyjnoua. 

The ancients generally did not clearly distinguish 
between cosmology and cosmogony. “There had been 
implanted,” says Andrew D. White, “along through 
the ages, germs of another growth in human think¬ 
ing; some of tliem even as early as the Babylonian 
period. In the Assyrian inscriptions we find recorded 
the Chaldeo Babylonian idea of an evolution of the 
universe out of the primeval flood or great deep.” 
This thought was adopted by their neighbors, the 
Hebrews, but was soon stifled by the more powerful 
influence of their inherited doctrine. The Ionian 
school developed the idea more clearly. Anaximander, 
for instance, conceived of the visible universe as the 
result of evolution, and Aristotle carried it to a point 
which approached modem views. Notwithstanding 
the work of these men, the idea of creation in six 
literal days predominated in the minds of the masses 
for hundreds of years. 

Probably the first great factor that influenced the 
church to accept these new doctrines was the work 
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of Ralph Cudworth in hie ^'Intellectual System of the 
Universe,” published in 1698. He argued most effec¬ 
tively against the prevailing mechanical theory and 
Bct forth the idea of a divine imminence in both 
theology and science. He says: 

Nevertheless, the substance or matter out of which the 
world was made was not itself made but always ready at 
hand, and subject to the artideer, to be ordered and 
disposed by him. For the making of the world was not 
the production of it out of nothing, but out of an 
nuteccdont, bad and disorderly state, like the making of 
a house, garment or statue. 

It Bcem« extremely difficult to locate the first idea 
of a nebular hypothesis. The Scottish astronomer, 
James i’erguson, strongly suggested the idea in the 
following sentence: 

In the beginning Ood brought all the particles of mat¬ 
ter into being in those parts of open Hj)ace where the 
Rim and planets were to be found, and endowed each 
particle with au active power by which these neighboring 
and at first detached particles would in time come 
together in their respective parts of space and would 
form the different parts of the solar system. 

Historj' gives the credit of the nebular hypothesis 
to Wright, Kant, Laplace and Herschel. The first two 
developed it theoretically and from a deductive j)oint 
of view. They postulated nebulae out of which solar 
systems evolved. Their ideas were wholly speculative. 
Herschel showed by direct observation that there are 
nebulae and was the first to develop the hypothesis 
by inductive methods. We know that the nebular 
hypothesis was received very calmly at first. There 
were a few outcries against it, but Laplace published 
it only as a speculative theory; an appendix to his 
“Celestial Mexshaides,” and Herschel did not publish 
his ideas except in scientific papers of the Royal 
Society, which were not read by the masses. The 
opposition from the theologians was not more vigor¬ 
ous than from most scientists. The exact nature of a 
nebula was not known. The question arose as to the 
difference between nebulae and star clusters. Was it 
simply a case of optical power of resolutionf And 
again science halted for a time. 

From an unexpected source came a new factor, the 
spectroscope which had no less an influence upon the 
time than had the telescope of Galileo. Fraunhofer, 
about the beginning of the nineteenth century, showed 
that there is an intrinsic difference between a gas and 
a solid. Immediately his principles were applied to 
the nebulae and they were found to be gaseous, “As 
a result,” says MaePherson, “The chemical unity of 
the universe was found to be a truth of nature. The 
cosmos was seen to be in very truth a cosmos con¬ 
nected and interrelated in all its parts.” Quoting 
further, he says: 


Slowly but surely the mechanical theory was passing 
away. Even in theology, Deism was giving place to the 
new sense. In philosophy, the empiricism of the French 
school was giving way before the idealism of Fichte, 
Schelling, Hegel and Goethe. And in physics, the whole 
mechanical concept of empty space and isolated bodies 
was disappearing. 

As expressed by Charles N. Holmes, the universe 
began to expand before man: 

Above him yawn (od) abysmal gulfs of space! 
Mysterious, majestic, silent, cold 
Ablaze with stars that shone upon our race 
When Joseph by his relatives was sold, 

Before him loom (ed) the sky like scroll unrolLd, 
Inscribed with symbols gleaming brilliantly, 

Far, far remote, yet those that furthest bo 
Reveal no limits save Infinity. 

A new problem now arose: What is the form and 
extent of our universe? If we accept the Copernican 
or heliocentric theory of our solar system, then what 
is our concept of the stellar system? The great galaxy 
or “Milky Way” suggests the existence of two streams 
of stars, or a spiral nebula, and the work of Kaptcyn, 
Campbell, Shapley, Russell and Hubble, not to men¬ 
tion others, has gone far to establish it as a truth. The 
idea of “island galaxies” is again coming into favor. 
“This theory,” says Eddington, “is much to be pre¬ 
ferred as a working hypothesis, and its consequences 
are eo helpful as to suggest a distinct probability of 
its truth,” In the chemical and physical world we 
start with the electron as a unit from w^hich we build 
the atom, then the molecule and finally the ordinary 
mass. In the cosmic universe the solar systems are 
the atoms with their planetary electrons. The star 
clouds and clusters arc cosmic materials composed of 
solar systems, and the galaxies are aggregations of 
stellar and nebular masses. Says MacMillan: 

It will bo observed that ordinary maases are just in 
the center of our list of physical units. Shall we go 
back to the old notion that we are the natural center of 
the universe, or shall we regard this as a mere appear¬ 
ance, due to the fact that it is more and more difficult 
for us to have experience with those units which are more 
and more remote from us in the physical scale? Wo are 
at the center, because the center is everywhere. Two 
atoms of gold soem just alike because we arc not very 
familiar with atoms of gold, and two electrons soem to 
be identical merely because of our profound ignorance. 
Supergalaxies exist though we have had no experience 
with them at all; likewise, hypersupergalaxies, and so on 
indefinitely. Things do not cease to exist merely because 
we are ignorant. We should beware of the tacit postu¬ 
late, which often crops out, "Only those things exist 
with which we have had experience." Nature is much 
broader than experience, and we must have plenty of 
room for expansion. 
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During the nineteenth century cosmogony has been 
in the hands of an able group of mathematicians, 
physicists, geologists and astronomers, among whom 
should be mentioned Moulton, MacMillan, Chamber¬ 
lin, Kapteyn, Soars, Russell, Shapley, Jeans, Edding¬ 
ton, dftSitter and Einstein. Thu old ring theory of La¬ 
place has been rigorously attacked and found wanting 
in many of its details. We now have a new idea under 
the caption of tlie planetesiinal hypothesis in which 
the modern conce]>ts of dynamics and the structure of 
matter play an equally important role with mathe¬ 
matics, Geology is no longer ignored. The invention 
and application of the interferometer has verified and 
greatly extended the postulated sizes and distances 
of the stars. The new one hundred inch Ilooker tele¬ 
scope is resolving and analyzing the star clusters and 
nebulae in a inanner wholly undreamed of a half 
century ago. 

The two solutions of Einstein’s fundamental equa¬ 
tions, resulting in a finite, static universe as one 
extreme and an infinite, expanding universe as the 
other, give promise of a more general solution ap¬ 
proaching objective reality. We must not be misled 
by the first solutions of so difficult a problem. As 
often happens in pure mathematics, the special cases 


are tiie first to appear, then the more generic grad¬ 
ually evolve. 

The size and shape of the universe is probably no 
more impossible of solution to-day than the size and 
shape of the solar system was in Ptolemy’s day. To 
our finite minds a universe that requires a beam of 
light five hundred thousand million light years to 
circumnavigate it is infinite, but as Sir James Jeans 
sa 3 ^, are not terrified by the sizes of the struc¬ 
tures which our own thouglits create, nor by those 
that others imagine and describe to us. The immen¬ 
sity of the universe becomes a matter of satisfaction 
rather than awe; we are citizens of no mean city. 
Again, we need not puzzle over the finitencss of 
space; we feel no curiosity as to what lies beyond 
the four walls which bound our vision in a dream.” 

Schiaparelli once called astronomy the science of 
infinity and eternity and the description is just. 
‘‘These words,” says MaePherson, “arc often used by 
philosophers and theologians. Astronomy gives some 
definite sense of what they mean. The concepts of 
infinity and eternity are soul-staggering, but they are 
less difficult than those of limitation of space and 
time. To the higher thought, the chief contribution 
of modern astronomy is doubtless this sense of the 
infinity of space and the eternity of time.” 


THE PHYSIOLOGY OF CONSCIOUSNESS^ 

By Professor EDWIN G. BORING 

HARVAai) UNIVSKSITY 


My thesis this evening is that scientific psychology 
needs more than to become the physiological 
psychology that Wundt originally called it, and that 
we are not entirely without the means of proceeding 
in this direction. Psychology, it seems to me, needs 
to save for its own uses both consciousness and the 
nervous systoin, and it must have both if it is to 
surv'ive. 

Once upon a tinn^ psychology had some hope of 
getting along without a nervous system. There was a 
time when introspoctionists, like Kiilpe and Titchener, 
would have hailed with avidity any step tliat brought 
psychology tnuii-er to being a descriptive science of 
the facts of experience, a science that could get along 
with introspection as its only method and could leave 
the nervous system and the stimulus rutldessly in the 
outer darkness of physiology. There is no need to 
explain to this audience that the introspective method 
unsupported failed to yield a psychology, or perhaps 

J Address of the retiring vice-president and chairman 
of Section I—Psychology, American Association for the 
Advancement of Science, New Orleans, Decembor 29. 
1931. ' 


even a sitiglo factual generalization.® The most 
satisfactory introspective experiments were those that 
resulted in the correlation of sensory or perceptual 
data with stimulus. The best theories were formu¬ 
lated in terms of the nervous system or the sense- 
organs. Unaided introspection proved inadequate in 
crucial cases, as in the problem of thought where we 
were left with only a “physiological” determining 
tendency as a principle of explanation. 

The reaction of beliaviorism against this state of 
affairs by the complete rejection of the introspective 
method was very natural, even though it represented 
a throwing out of the baby with the bath. Theoret¬ 
ically you can answer for animals, by tests of discrim¬ 
ination or by observation of conditioned reflexes, any 
of the questions about sensory or perceptual 

There never wore any lawB of introspective psjchbl- 
ogy other than those that stato the correlation of con¬ 
scious procosscB with the stimulus or with events in the 
nervous system, with tlie possible exception only of the 
law of association. Now-a-days it is aupermtous to 
claim that association is solely a law of conscious events, 
when wo are so constantly being reminded of Its physio* 
logical counterpart, the conditioned reflex. 
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capacities that have been answered for human beings 
by the use of the introspective method. And what 
can be done with animals in general can be done with 
human animals. Nevertheless, the behavioristic 
method is not always advantageous. Sometimes it 
yields results that are less univocal than those gotten 
by an introspective method.® Sometimes it is terribly 
laborious and no added precision is gained for the 
added pains. ]f you will imagine a behavioristic 
metliod which determines, without the use of words, 
the occurrence of difference toiujs, or the wave-length 
of one of the three pure spectral colors, you will see 
what 1 mean when I say that these objective methods 
can be climisy.* 

It is worth noting that behaviorism owes its ism to 
consciousness. And what would it be without its 
Mm? Well, it would be physiology. Behaviorism has 
preserved itself as psychology and as something that 
is not physiology—I speak of the historical fact, what¬ 
ever may have been the wishes of the behaviorists— 
by persistently attempting to Bolve the problems that 
originated as introspective problems of the psychology 
of consciousness. The attitude of the behaviorist for 
introspection has always been ambivalent. He has 
hated introspection for the love he bore it 

On the other hand, if we bring consciousness back 
into ^^physiological psychology,” without ridding our¬ 
selves of the old-fashioned Cartesian dualism, w'c get 
no farther along than we have always been. Now 
there is nothing now in iny objecting to dualism. Per¬ 
haps the majority of you had thought of dualism as 
already rooted out of psychology. Nevertheless, you 
see that the behaviorist, who would have us ignore 
consciousness in psychology, is thereby a dualist be¬ 
cause he has to believe iu consciousness as something 
different from the “objective” world in order to dis¬ 
miss it as irrelevant. In this way behaviorism has 
often emphasized the fundamental dichotomy of mind 
and body by its insistence that the mind is not the 
body, and that you may take the one and leave the 
other. Gestalt psychology certainly has no use for 
dualism, and yet it is impossible to road Kohler® or 

^ On the behavioristic method as more equivocal than 
the introspective method in the determination of the two- 
point limen, see E. G, Boring, '*The Stimulus-Error,*' 
Amcr. J. Psychol., vol, S2, pp. 449-471, 1921. 

♦0/. the awkward (imaginary) experiment that J. B, 
Watson describes for the determination of difference 
tones, ** Psychology from the Standpoint of a Behavior- 
ist," Philadelphia, 1919, p. 78 (same in 2nd ed,), I 
have forgotten who it was in the Harvard Psychological 
Colloquium who suggested that an animal could be tested 
for Eauptfarhen in the following manner. If one is 
after the wave-length for pure yellow, one would train 
the animal to respond positively to the yellower of two 
oranges, and would see how far along the spectrum this 
relational response would be given. Obviously, it should 
break down at the pure yellow, aince a yellow-green is 
not yellower than a yellow. 


Koffka® on the oorrespondenoe of “direct experience” 
to “underlying physiological processes” without feel¬ 
ing that the old dichotomy is still fundamental to their 
thought. The step 1 am asking you to take, in the in¬ 
terests of getting to a physiology of consciousness, is 
ever so much more radical than these imperfect at¬ 
tempts to avoid the Cartesian curse: I am asking you 
utterly to abandon dualism, sincerely, so that if there 
be a consciousness that could be ignored you will let 
it into the total system that is your scientific monism. 

It is the introspectiouists who have been primarily 
at fault in this matter. Wundt talked about “imme¬ 
diate experience,” and Kohler talks about “direct ex¬ 
perience.” In such phrases there is an implication 
that there is some way of taking hold of experience, 
immediately, just as it is per se, and of keeping it 
for scientific purposes, and that in doing so one has 
introspection. Physical science is supposed to deal 
with entities that arc mediate to experience, to be in¬ 
direct in the sense that its subject-matter conaisti? of 
inferential “constructs.” The formula that Kiilpe 
and Titchener took from Avenarius, that psychology 
deals with all experience regarded as dej)endGnt upon 
the experiencing individual, is really not bo much dif¬ 
ferent, because exporienco really is dependent upon 
an experiencing individual for its cxiHlenoe, and when 
so regarded is thus being taken more immediately, 
more in its own right rather then as a ground for 
inference. 1 am quite serious when I say that this 
view of introspection seems to me to be nonsensical. 
The view implies that there is nothing important to 
introspection, that to have an experience is the same 
as to be aware of having it, that observation of con¬ 
scious processes is nothing other than being con¬ 
scious,^ 

However, the difficulty of regarding “direct experi¬ 
ence” ns the subject-matter of any science becomes 
more apparent when we note that we are landed by 
it in a circle of dependencies. At one time those who 
hold to this view will tell you that there is experience 
from which all science is derived, that psychology 
deals immediately with experience, and that the ma¬ 
terials of physical science are mediately derived from 
experience. The view seems to make psychology prior 
to all the other sciences. Thus Kohler tries to prove 
that behaviorism is really introspectional becaasc its 
data were originally experiential.® Nevertheless, 

6GA W. Kohler, ‘‘Gestalt Psychology," N. Y., 1929. 

® Of. K. Koffka, ‘ ‘ Some Problems of Space Percep¬ 
tion," in "Psychologies of 1930," pp. 101-187, "Worcoa- 
ter, Hass., 1930, 

7 Philosophers have made this same objection, but intro- 
spec tionists have found little force in it ever since the 
argument for immediacy was put so trenchantly by E. 
Mach, "Analyse der Empfindungen," 1880, et soq., and 
Eng. trans. 

8 Kdhler, op. oit., pp. 3-G9. 
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theft!) introspectiomsts may at another time hold to the 
opposite point of view that experience is dependent 
upon the activity of a brain or a nervous system. “No 
psychosis without neurosis'^ used to be the phrase. 
What then have wef 

We have first the assertion that the brain, a physi¬ 
cal entity, is a “construct,” like an atom or an elec¬ 
tron, which is not ns such given in experience but 
which may be regarded as real, and as generated from 
experience in the way that all scientific realities issue 
out of experience. In this sense the bruin is depen¬ 
dent upon experience. However, in another sense ex¬ 
perience must be considered as dependent upon the 
brain. To Imve each dependent upon the other is not 
a relationship that is going to help us much. Kit her 
dependency alone is valuable, but the tw^o negate each 
other.^ 

On the other hand, avo avoid this circle at once if 
wo admit tliat psychology is not peculiar among the 
scierjf-oK, that introspection is as much a method as 
any of the other methods of obserA^vtion, that it is a 
method Avhereby on the basis of experience we estab¬ 
lish the existence or occurrence of mental “realities,” 
like sensations or seen moA^ements or any of the other 
phenomenal objects which intro.spectiori yields. The 
old fashioned introspoctionist will not like my calling 
a sensation a “mental object,” but I mean that it is as 
much an object ns eA^er a molecule is a physical “ob¬ 
ject.” Certainly the Hensation as such is not given in 
experience itself. 

If any of you doubt this statement, you have only 
to think how science is always proceeding by indirec¬ 
tion. It us^^s experience, yes; but always as symbolic 
of something else. The behaviorist misses this point 
Avhen he tries to make behavioral observation more 
immediate than introspective. Watson said that in¬ 
trospection is verbal bebavdor, as if there were some 
virtue in preferring the immediate datum that the ex¬ 
perimenter observes, tlie spoken words, to the con¬ 
scious processes signified. The behaAdorist who uses 
“objecti\"e” methods of recording is just as indirect as 
tlie introspectionist: the immediate datum may be a 
kymograj)!] record, yet it is for him merely a symbol 
of behnAdor. 

Now, nt last, I come to the main issue of this paper, 
my thesis that introspection is a method for the ob¬ 
servation of certain events in the brain. Traditional 
introspcctionism would pmtost such a statement. If 
I see a red circle, it would say that 1 am not seeing 
the brain; no part of the brain is red, presumably no 
event in it is circular. Nevertheless, T may be ob-. 
serving the brain, just as I can observe animal be- 

» This difficulty is considered at length in Boring, '‘The 
Psychologist's Circle/' Psychol. Pev., vol. 38, pp. 177- 
183, 1931. 


havior by looking at records from a kymograph, or as 
I can observe an electric current by looking at the 
black and white pattern which is a pointer on the 
scale of a galvanometer. In scientific obsen^ation we 
ahvaya come face to face with symbols, and usually 
we ignore the symbols and talk about the realities that 
they signify. 

Such a symbolic function of introspection may, of 
course, bo sound epistemologically and yet utterly 
wrong. A relationship of this kind either does, or 
does not, grow in the structure of a science. We can 
not force its acceptance by argument. All we can do 
is to find it implicit in thought and to bring it out into 
the open. Even Avhen it is exhibited and accepted by 
every one, it remains as tentath'e and temporary as 
does all scbrntific truth. It is our tusk, therefore, to 
consider the extent to Avhich this view has already 
found its way into psychological reseandi and 
Avhetber it lias seemed to be thus far succesHful. 

We can best understand what has been going on 
within psychology if we return to the dualistic tradi¬ 
tion, and see that in it there were, roughly speaking, 
three principal loci for psychological events: (1) the 
sense-organs, (2) the central nervous system and (3) 
consciousness. The three are causally related: stimu¬ 
lation of the sense-organ gives rise to a central neural 
process, which in turn may be said to “cause” a con¬ 
scious process. In the less exact parlance of the lab¬ 
oratory, we are always thinking about stimulus, brain 
and consciousneas. 

The events in Iho brain, the middle term of this de¬ 
pendent series, have been largely inaccessible to ob¬ 
servation. Thei'C has been of course some extremely 
important “direct” experimentation, from Fritsch and 
Ilitzig to Lashley. There has been clinical observa¬ 
tion. The rest of Avhat Ave “know” about the brain is 
at a higher inferential level. The physiologist holds 
to the faith that the brain, being made up of neurons, 
is capable only of that excitation which is the sum of 
the excitations of many neurons, and that these cen¬ 
tral neurons obey the same laws and are excited under 
the .same limitations as apply to the peripheral neu¬ 
rons which have been experimentally studied. To this 
article of faith the psychologist sometimes opposes 
another belief, that the organization of cerebral ex¬ 
citation corresponds to the organization of phenom¬ 
enal experience. These tAvo hypotheses are not nec¬ 
essarily consistent, and often we have to ehoose be¬ 
tween them. 

The two end-terms of the dependent aeries, the atim- 
ulus and consciousness, have been much more accesai- 
ble to observation. The result is that the largest body 
of precise information within experimental psychol¬ 
ogy consists of correlations between these two terms. 
These correlations are the facts which make up the 
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chapters on sensation and perception in any psycho- 
logieal handbook. 

If the scientific mind conld be satisfied with corre¬ 
lations, physiological psychology might have ignored 
the bruin as inaccessible to its methods, and have re¬ 
mained content with correlations between atimulus 
and sensory process in the old days and betAveen stim- 
nlus and response later on. The experimental method 
itself yields, in the first instance, mere correlations; 
nevertheless, the scientist demands something more. 
He Avants insight into the relationships, a comifiete 
and immediate understanding which seems to leave 
no further questions to be asked. Many persons, in 
learning to extract square roots by the use of a calcu¬ 
lating machine, discover for the first time the rule that 
the sum of a given number of consecutive odd num¬ 
bers equals the square of the number of numbers 
summed; the sum of the first three odd numbers, 1, 3, 
45, is 9, the square of Such a relation is a mere 
correlation and it seems, wlien first discovered, a great 
mystery. Ea'cii the proving of the general rule by 
algebra may seem to leave the mystery intact. If, 
however, one draws big geometrical squares made up 
of unit squares, one sees at once Avliy to any square 
one must add a “next odd number” of squares in order 
to get the next lai'ger square. The mystery has gone 
and we have what 1 am calling insight. 

It is this need for insight that has forced the brain 
upon psychologists. The gross psychophysical corre¬ 
lation must bo made more intimate. We want, in 
Fechner^s phrase, an “inner psychophysics.” Never¬ 
theless, even if avc had this knowledge of the brain 
and the resultant correlations, we , should still be 
wanting insight in both parts of the picture. We 
should, on the one hand, want more intimate knowl¬ 
edge of the relation of stimulus to brain, and this sort 
of knowledge A\^e arc now actually beginning to get in 
the all-or-none law of neural excitation, in the fre¬ 
quency theory of intensity that Adrian lias so ably 
promoted, and in the experiment of Wever and Bray 
on the nature of the impulses in the auditory nerve. 
Very slowly this physiological continuity is getting 
worked out. On the other hand, the correlation be¬ 
tween consciousness and the events in the brain shows 
no signs of yielding to insight because there is no 
conceivable way in which insight can transcend the 
dualistic gap between mind and body. If there were 
any gi-oiind for dualism, if immediate experience as 
such seemed capable of scientific study, we might 
slirug our shoulders and decide to make the best of an 
unsatisfactory situation. Since, however, dualism 
seems both to fail to give us a satisfactory scientific 
dichotomy and also to exclude insight from psycho¬ 
physiology, we ouglit, it seems to me, to make all 
haste to abandon it. 


Let us now get down to business and see what there 
is to be said, for the purposes of psychology, about 
events in the brain. We had best accept, I think, four 
of TitcheneFs dimensions of consciousness^*^ as setting 
the main topics for investigation. Consciousness is 
organized in re.spect of four dimensions: quality, in¬ 
tensity, extensity, and the temporal dimension which 
Titcliencr culled “protensity.” Wc may begin Avith 
intensity. 

Twenty years ago the physiology of intensity of¬ 
fered little (lifiiculty. A strong stimulus gives rise to 
an intense sensation; presumably the middle of this 
causal sequence must consist of strong excitation. 
However, this simple view became untenable with the 
acceptance of the all-or-nnne theory of excitation of 
the neuron. It seemed at first ns if a multiple-fiber 
theory of intensity M^ere the only remaining possibil¬ 
ity, that degrees of sensory intensity must depend 
upon the number of fibers stimulated. Then came the 
frequency theory, the generalization, now well estab¬ 
lished, that a stronger stimulus may excite n greater 
frequency of imi)ulses in a single fiber.^^ It is not 
necessarily true that the frequency theory of intensity 
must displace the multiple-fiber theory. Some of 
Ilecht’s conclusions point to the possibility that the 
stronger stimulus gives rise both to the excitation of 
a greater number of fibers and to a greater frequency 
of excitation in the fibers stiinAilated.^® The volley 
theory of Wever nnd Bray is also such a view.^* 

When such theories are being discussed, it is nat¬ 
ural to ask whether there must not be a summation of 
separate impulses in the brain. I believe that such a 
question generally indicates the e.xistence of an im¬ 
plicit belief that introspection gives direct infoma- 
tion about the brain, that, sine^ sensory intensity is 
not anything like a frequency or a spatial dispersion, 
the brain ought somehow or other to collect the 
separate impulses in order to get some single unitary 
state that corresponds to what phenomcnol intensity 
itself swmis to be. The multiple fiber theory calls 
for the summation of the impulses in separate fibers; 
the frequency theory calls for the summation of suc¬ 
cessive impulses in the same fiber; and any combina¬ 
tion of tile tAvo theories calls eAmn more for sum¬ 
mation, since, when different causes give the sftme 
effect, wc want some insight into how the different 
causes are effectively the same. 

E. B. Titchener never explicated his doctrine of con¬ 
scious dinicnsions beyond his twelve-line note in ^tnrr. 
.jr. Pnyrlwl,, vol. 35, p. 356, 1924. 

C/. E. D, Adrian, ^‘Thc Basis of Sensation,'^ Now 
York 1928. 

the Hummary of 8. Hecht's Tnews, H. Hoagland, 
^*The Weber-Fochner Law nnd the All-or-none Theory,'' 
J, General Psychol., Ami. 3, pp. 354-359, 1930. 

18 E. G. Wever and C. W. Bray, Present Possibilities 
for Auditory Theory,'^ Psychol. Pev., vol. 37, pp. 306- 
380, esp. 376-380, 1930. 
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Now I think we can indicate positively the sense 
in which sumination must occur on any theory of in¬ 
tensity, but before I g-o into that matter I wish to 
point out how already prevalent is this view of 
the direct correspondence between consciousness 
and the brain. 

Most psycholopists have accepted this conception 
as a matter of course. It is the common assumption 
in different pliysiologicol theories of Weberns law, 
the theories of Wundt and G. E. Muller. Kohler is 
the most courageous modern to state the general 
view. He thinks of intensity as the electrical charge 
of a concentration of ions in the nervous tissues. He 
dislikes a constancy hypothesis between stimulation 
and central excitation, and so bo suggests how the 
logarithmic relation of Weberns law might occur on 
the purely physiological level. However, Kohler likes 
a “constancy hypothesis’’ of the relation of conscious¬ 
ness to the brain (of course, he does not call his 
liypotheEis by that term), so that there he supposes 
a simple relation between gradients of intensity and 
of electrical potential.^^ This notion of Kohler’s, 
that there is a direct and simple correspondence be¬ 
tween consciousness and events in the brain, only just 
misses what I take to bo the necessary denial of 
dualism. 

The physiologists are apt to avoid the problems 
of consciousness, but when they consider them they 
tend to make the same assumptions as the psychol¬ 
ogists. Let mo illustrate by reference to a recent 
article of Hoagland’s on the Weber-Fcehner law. 
This law requires that the plot of the measure of 
sensation against the logarithm of the stimulus should 
be Ihiear. Hoagland, citing Hecht, points out that 
the Weber-Fechner law is known not to hold at the 
extremes, and that this semi-log plot may be, not 
linear, but sigmoid in shape, thas corresponding to 
other functions familiar to physiologists,^® He cites 
certain cases where what we may call “excitation^^ 
does show this kind of dependence upon the logarithm 
of the stimulus. He cites Hecht’s analysis of Konig^s 
data for the visual discrimination of brightnesses as 
proving the same point. What can one conclude f 
That Hecht and Hoagland, at least, have rejected 
dualism and are ready to accept introspection as a 
measure of physiological excitation, for Konig’s data 
were introspective, and they are ready to bring them 
under a physiological general iTiation. 

Certainly then it is good form to assume that sen¬ 
sory intensity is a symbol of neural excitatory in¬ 
tensity. Can we justify the view further? 

Here it is, I think, that we need to appe^ to the 
physiology of introspection. Let us suppose that 

Kfihler, ‘*Die phyaiachen GeataUen In Ruhe nnd 
Im stationHren Zustand,” Braunschweig, Germany, pp. 
211^227, 1920. 

ifl Hoagland, op, oit, 861-870, 


the oocurrenoe of a given sensory intensity leads to a 
judgment of its degree. It does not matter whether 
that judgment is a word, spoken aloud or written on 
paper, in English or German, or whether it is the 
pressing of a key connected with an apparatus, or 
whether it is some imaginal form of note-taking which 
only later leads to expression. The judgment dif¬ 
ferentiates the intensity from other intensities, and 
as such it is a response to the intensity. In the 
absence of such response there can be no knowledge 
that the intensity occurred and hence no introspec¬ 
tion. 

However, the discriminative response is a response 
to the intensity, which one must now think of in 
physiological terms. Do the excitations of many 
fibers have to bo suminated in order that a response 
may occur to them? Do the successive excitations 
of a single fiber have to be summated to lead to a 
response that depends upon the frequency? Not 
necessarily in any objective sense, if summation im¬ 
plies that all the impulses are collected together into 
one place at one instant. On the other hand, there 
is summation in the sense that the response is to the 
totality of the impulses, that all the impulses are 
collectively effective in producing a single response 
which is characteristic of them all as a totality. For 
instance, if the neural impulse is electrical in nature, 
there need never be a summation of ion charges, but 
there must be a functional summation into a single 
physiological effect. 

The experiment of Wever and Bray illustrates this 
point beautifully.*® They hooked an electrode on the 
central end of the cat’s auditory nerve where it enters 
the medulla; they talked to the cat and greatly 
amplified the currents of action in the nerve, leading 
the amplified currents to a loud speaker. Human 
speech was heard over the cat’s nerve with little dis¬ 
tortion and tonal fre<|uencies up to 4000 cycles were 
accurately transmitted. It is still extremely doubtful 
whether a single auditory fiber can transmit a fre¬ 
quency greater than 1000 cycles. However, Wever 
and Bray transcend this dif&culty in their “volley 
theory” which combines the multiple-fiber and the 
frequency theories of intensity. I can not expound 
this theory here, but the point of it is that, if a tonal 
frequency and amplitude, corresponding reapeotively 
to a given pitch and intensity, are put into tho ew, 
the resultant excitation in the auditory nerve i® 
utterly different, consisting of a number of frequenoies 
in a number of fibers, and yet a simple electrode is 
able, out of the total effect of the exoitatiox» within i 
the nerve, to pick up the original frequency and ^ 
amplitude. The electrical circuit “responds" to the 

Waver and Bray, *^The Nature of Aeeastto Be- 
sphnse; the Relation between Bound Freqnen^ «|ad Fre¬ 
quency of Impulses in the Auditory Nerve, 

PepekoL, vol, 13, 378-887, 1980, 
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totality of events in the nerve, without the original 
frequency and amplitude ever being reinstated in the 
nervous tissues. In the same way the physiology of 
sensory intensity must be at least a simple totality of 
degree of excitation, even though it may not be 
summaied at any point at any one instant of time* 

If we tiim from the problem of intensity to the 
problem of oxtensity we find that ever so much more 
has been written about this problem and that the 
solution is less certain. 

The oldest theory of extensity is the projection 
theory. It is a theory that was helped a hundred 
years ago by the theory of the specific energy of 
nerves, for, if the mind perceives, not objects, but 
“the states of the nerves^' (as Johannes Muller said), 
it can “perceive” spatial pattern only if it be pro¬ 
jected upon the brain. Now-a-days, Kohler, while 
denying projection, nevertheless keeps our thought in 
the same channels by his principle of correspondence 
between the spatial order of phenomenal experience 
and the underlying physiological processes.It is 
certainly good form to suppose that the perception 
of shape and sise is dependent upon spatial difEer- 
entiation in the fields of central excitation. 

There is not the same amount of supporting evi¬ 
dence for this view as there was in the parallel case 
of intensity. Nevertheless, I think that the con- 
clufuon for intensity helps us to a belief in a broad 
conception of correspondence for all the dimensions 
of consciousness. It looks as if some sort of physical 
intensity (like electrical potential) were the physiol¬ 
ogical fact of sensory intensity. It looks as if spatial 
differences of stimulation were the occasion of spatial 
differences of central excitation, and temporal dif¬ 
ferences of stimulation, of temporal differences in 
central excitation. We are not in such a statement 
making an appeal to analogy; we are saying that the 
physical dimensions of peripheral stimulation are 
likely to be the dimensions of the organization of 
central events, that there are not enough possible 
dimensions for us to expect a change of kind, and 
that the adequacy of perception to certain dimensions 
of the external world is thus readily explained. 

The projection theory of extensity would thus be 
a very acceptable theory were it not inadequate to 
the facts. Since we can not undertake to review the 
entire field of space perception, let us select for con¬ 
sideration two special problems: the probim of the 
third dimension in vision and the problem of visual 
size. 

Koffka has recently suggested that the existence 
of th^ third dimension in visual perception implies 
a tridimensional neural pattern in the brain.** Such 
* view is wmsistent with Kohler's theory of corre- 

y "^Oastalt Psychology," op, p. 64. 

** he. alt 


spondenoe, but I think that a stronger ease can be 
made out for it than a mere appeal to an uncertain 
generalization. So much has been said about the 
dependence of the perception of depth and distance 
on convergence, accommodation and retinal disparity, 
that Koffka is at pains to take the cases of depth that 
occur in simple drawings, where neither accommoda¬ 
tion nor any binocular differentia is possible. He 
shows that you may see the Nccker cube in either 
perspective, but that you practically can not see it 
as a fiat geometrical design in the plane of the paper. 
What is the difference then between the plane design 
and the two perspectives T As projections they would 
be identical. If the two-dimensional pattern means 
a two-dimensional field of excitation, it is almost in¬ 
evitable to look for a tridimensional field when the 
third dimension comes in immediately to the percep¬ 
tion. 

The case becomes stronger when we consider how 
retinal disparity works in stereoscopic vision. Let us 
think of the case of the truncated cone, which 
stretches out convexly toward the observer in stereo¬ 
scopic vision. Each eye sees only a small circle within 
a large circle, but the relation of the small circle to 
the large circle is disparate for the two eyes. When 
the eyes first view the two drawings, there may appear 
two completely separate images in perception. Then 
the eyes move in respect of each other until there is 
seen, let ns say, but a single large circle* At this 
stage the small circles may remain double within the 
single large circle. Thus far the experience fits the 
projection theory. The two large circles appear as 
two circles until the eyes move so that they lie upon 
corresponding points; then there is but one circle, 
because the two circles are projected upon the same 
locus in the brain. Moreover, we see that the eyes 
tend to move so as to bring similar images upon 
corresponding points. It is as if the meehanism of 
vision operated in the interests of simplification. 

However, the eyes can never move so as to make 
both the large and the small circles coincide at the 
same time. If the small circles coincide, the large 
circles must be double, and •vice versa, if we keep to 
projective geometry. However, projective geometry 
is just what perception does not preserve. Presently 
both small and large circles coincide and we see the 
truncated cone as a solid. Is not the conclusion almost 
inescapable that the tendencies for the large circles 
to combine and the small circles to combine are 
realized by the establishment of the circles in different 
fields, which for bidimensional figures would have to 
be separated in a third dimension f** 

There is a very simple system of geometrical pro¬ 
jection in which a disparity, which Is like retinal dis¬ 
parity, actually gives the projection in the third dimen¬ 
sion, but I forego its discussion since I can not make it 
seem Hke acceptable physiology. 
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Now let us turn to the problem of visual size. It 
seems probable that the perceived size of stimuli at 
the same distance from the observer is proportional 
to the size of the corresponding retinal images. As 
usual we can begin with a projection theory. 

However, a projection theory breaks down when 
we consider size in relation to distance. Aa a stimulus- 
object is moved away from the observer its perceptual 
size decreases, but it decreases not nearly so fast as 
does the size of the retinal image. The alley experi¬ 
ments have w'orked out the law of the dependence of 
phenomenal size upon distance. The facts are aa if 
perception compromised between the projection 
theory and some other theory, under which a given 
object would maintain its size, irrespective of dis¬ 
tance. 

There is another way in which size varies. The 
moon in the zenith is perceptually smaller than the 
moon on the horizon. For all the controversy that 
has gone on about this illusion, it seems fairly ac¬ 
curate to say that the size of the moon or of any 
other stimulus-object is diminished when the head and 
the eyes assume the strained position required for 
looking at the zenith and when distance is inde¬ 
terminate. It is this second condition that has fooled 
the experimenters. The illusion fails, or is reduced to 
a few per cent., for an artificial moon a few feet 
from the observer. Schur showed that the illusion 
may be as much as 60 per cent, for cardboard moons 
33 meters from the observer. Beyond 33 meters in the 
vertical it is not possible to carry most experiments, 
but the implication of Schur^s results is that position 
of the head and eyes makes a difference to size when 
distance is indeterminate, as it becomes when it is 
great. With shorter and determinate distances, tho 
law.s of the alley experiments hold. With the moon, 
distance is completely indeterminate and the illusion 
is maximal. 

It thus appears that perceptual size is a complex 
function of retinal size, of distance, and at times even 
of the position of the head and eyes. Moreover, there 
is some ground for belief that this variation in size 
applies to three-dimensional fields. It is very hard to 
adjust this sort of physiology to the conventional 
notions of neuron reflex ares. These phenomena 
accord much better with Lashley’s principles of 
equipotentiality and mass action in the cerebral cor¬ 
tex.®" Hunter has criticized Ijashley’s views on the 
ground that it is possible to explain the animal be¬ 
havior in question in terms of a more conventional 
physiology.®^ The difficulty with Hunter's position, 

aoThe standard reference is K. Lashley, '‘Brain 
Mechanisms and Intelligence," Chicago, 1929; but per¬ 
haps tho clearest exposition of this point is his "Mass 
Action in Cerebral Function," Science, vol. 73, pp, 246- 
264, 1931. 

0/. W. S. Hunter, "A Consideration of Lashley's 
Theory of Equipotentiality of Cerebral Action," J. Oen- 
eraX Paychol.f vol. 3, pp. 466-467, 1930. 


BO it seems to me, is that conventional physiology, 
even if it can explain Lashley's data, can do very little 
else for the theory of perception. What, for instance, 
can it do for those problems of the visual perception 
of solidity and of size? 

I am not proposing that we disregard facts in 
favor of theories. I am proposing merely that we 
accept, tentatively, the most productive hypotheses, 
those with the greatest resolving power. We may 
need some day to abandon the hypothesis that con¬ 
sciousness always involves some kind of brain action. 
However, I think that this view should be kept just 
now, and with it the more explicit view that spatial 
and intensive phenomena, given in introspection and 
representing respectively spatial and intensive aspects 
of the stimulation, are symbols of spatially and in¬ 
tensively differentiated events within tho brain. The 
evidence for such an hypothesis is scanty enough, 
goodness knows, but I think it is greater than the 
grounds for faith in the simple reflex-arc theory of 
the brain. If we must choose an hypothesis, let us 
choose one that gives us some insight into the ex¬ 
tensive knowledge of perception which experimental 
psychology includes to-day. 

There is no time for me to discuss the other two 
dimensions of consciousness. Of protensity, the 
temporal dimension, we know but little. We should 
be looking, with Kohler, for durations in the brain 
when introspection shows duration to be a character¬ 
istic of the perception. 

Quality has had no acceptable physiological hypoth¬ 
esis for itself since the theory of the specific energy 
of nerves and tho related theory of sensory centers 
broke down. All wo can be sure of ia this: whatever 
quality is within the brain, it must be differentially 
dependent upon whatever quality ia within the 
stimulus. In tonal hearing this view means a fre¬ 
quency theory of quality, and Wever and Bray have 
shown how such a view is not necessarily incompatible 
with the theory of peripheral frequency for intensity. 
In the other senses we are dependent upon more 
knowledge of the receptor processes.®® 

Let me see if I can now, in closing, repeat all that 
I have said in the compass of a few words. 

Dualism is dead. It ought to be buried. It can 
not work for us any more and we do not need it. 

The great delusion of psychology has been the be- 

38 Perhaps this view accords with J. P. Nafe's objec¬ 
tions to the theory of the specific energy of nerves and 
thus with his quantity theory of feeling; o/, hie discus¬ 
sion in '' The Foundations of Experimental Psychology, * ’ 
pp. 395-399, Worcester, Mass., 1929. I have never lua- 
derstood Nafe's theory; but if he means that quality 
must ultimately be understood as a function of the quan¬ 
tifiable aspects of nerve-conduction and the relationships 
that are quantitatively statable between excitations, then 
1 suppose that all scientifically minded psychologists 
would immediately agree with him. 



Jakumt 8| 1932 


SCIENCE 


39 


lief that we can have a science of direct experience. 
Scientiiio facts come out of experience, but they are 
then no longer in it. Science does not attempt to 
reconstitute experience; it builds up inferentially a 
world of constructs which are its realities. 

A careful examination of the introspective process 
shows that introspection, like any other observation, 
is the taking note of symbols that mean occurrences 
in this constructural or real world. 

We are, therefore, free to examine those symbols, 
the phenomenal data of introspection, to sec what 
they can symbolize with the greatest profit for scien¬ 
tific psychology; and we conclude that neural events 
are the sort of mental constructs that introspective 
data most effectively “intend.” 

We can then set out to test this view, to see what it 
will yield us in the way of a physiological psychology. 
Such a view is necessarily subject to teat and to 
correction, in the same way that a galvanometer is 
subject to test and correction as to how it means or 
“intends” the strength of an electric current. 

When we go to the physiological theories of 
psychologists (and of some physiologists, too) we 
find many views consonant with the thought of the 
present paper, as indeed we could have known from 
the start, since the paper has been written to explicate 
and evaluate these views. 

In general, the most plausible theory of the brain 
seems to be that the four conscious dimensions find 


reality there in four physical dimensions of intensity, 
extensity, duration, and an uncertain fourth which 
must have an immediate dependence upon the physical 
variable for quality in the stimulus. 

Such a general view is most definitely explicable 
for intensity. Sensed intensity must represent degree 
of excitation in the brain. Such excitation does not, 
however, have to be localized at a single place at a 
single time, except that it must all be effective in 
producing a simple subsequent neural event, which 
is the first physiological term of the introspective 
process. 

In respect of extensity, the notion that introspec¬ 
tion tends approximately to mirror the brain is, at the 
present day, a plausible view and a useful one. A 
more conservative physiology not only leaves one 
without an hypothesis for most of the facts of space 
perception, but implies certain limitations which are 
contradicted by the facts. 

Finally, in urging this view upon you for serious 
consideration, I would make bold to remind you 
that scientific hypotheses and scientific truth are 
temporary and provisional, and that hypotheses that 
are false to-day have been largely instrumental in 
leading us to what is true to-day. However, I doubt 
if a false hypothesis ever led far toward the truth 
unless it was at the time believed to bo true. You 
have in that statement both my admonition and my 
apology. 


SCIENTIFIC EVENTS 


THE MASTER’S DEGREE FOR POSTGRADU¬ 
ATE STUDENTS IN THE MEDICAL 
SCHOOL OF COLUMBIA 
UNIVERSITY 

Action to establish higher standards in the prac¬ 
tice of surgery and other specialties of medicine has 
been taken by the Columbia University Council. 
Dean Willard C. Rappleye, of the Medical School, 
characterized the step as having “important signifi¬ 
cance of a public character.” He said: 

The university has adopted a standard of training in 
each of the clinical specialties, successful completion of 
wliich will carry the degree of master of science. The 
University, however, will not grant recognition for post¬ 
graduate training for less than that which will qualify 
the man as competent in the specialty concerned. 

The time will come in this country, as it has in others, 
when the public and the profession will demand that 
only those who are properly trained to do major surgery, 
for example, will be permitted to do it. At the present 
time large numbers of doctors are doing surgery who are 
quite incompetent and untrained. 

The new regulations for the degree of master of 
in postgraduate medieol education follow: 


Tho university grants recognition for acceptable post¬ 
graduate work in the clinical specialties by means of tho 
degree of master of science. 

This degree is non-specific, tJiat is, it does not carry 
a designation of the special field of study to which tho 
student 1ms devoted himself. Only a broad definition 
of requirements is stated in order to permit flexibility in 
the training for the various clinical specialties and 
adaptation of that training to the needs and preparation 
of each student. The specific requirements for each of 
the specialties aro formulated by the departments con¬ 
cerned. 

A student who wishes to secure the degree of master 
of science in postgraduate medical work must present 
evidence of graduation from a medical school approved 
by Columbia University, and completion of an internship 
of not loss than one year after graduation in a hospital 
approved by Columbia University, 

Students who offer work pursued in other universi¬ 
ties, laboratories or hospitals for part fulfillment of the 
requirements for the degree of master of science as here¬ 
after set forth, should file a certified statement of such 
training with the director of university admissions for 
evaluation. 

A student admitted to the university for postgraduate 
medleal studies who wishes to become a candidate for the 



SOiENCJS ' vi*u 


40 

of master of science will be registered upott 
Teeonunendation of the department in which his work is 
to be done. 

The requirements for the degree of master of aci* 
«nce are; 

A period of study after the internship of not less than 
three years in the university or in hospitals and labora¬ 
tories recognized by it, at least one calendar year of 
which must be spent in this university. 

Buch intensive graduate training in the basic medical 
sciences of anatomy, embryology, physiology, biochem¬ 
istry, pharmacology, pathology, bacteriology, and in other 
fields of science as shall be recommended by the depart¬ 
ments concerned and approved by the Administrative 
Board on Postgraduate Studies in Medicine. 

An active experience during the three-year period of 
not leas than eighteen months in the hospital, clinics and 
diagnostic laboratories of the specialty elected. 

Written, oral and practical examinations and a dis¬ 
sertation may be prescribed in the specialty elected and 
in clinical, laboratory and public health fields to which 
the specialty is related. 

A student admitted to the university for postw 
gTadua4« medical training may become a candidate 
for the degree of doctor of philosophy if he meets 
the requirements for that degree that are prescribed 
by the faculties of political science, philosophy and 
pure science. 

FURTHER INVESTIGATION OF COSMIC 
RAYS 

Plans for a concerted effort to discover the source 
and nature of cosmic rays, involving the measure¬ 
ment of these radiations at eighteen widely scattered 
sites on the earth's surface, are disclosed by Dr. 
Arthur H. Compton, professor of physics at the Uni¬ 
versity of Chicago. 

Dunng the spring and summer of 1932 more than 
a dozen physicists, working in several parties under 
the direction of Dr. Compton, will test the intensity 
of the rays at thirteen sites. Electrometer readings, 
taken largely in mountain ranges, will be made in 
Panama, Peru, New Zealand, Australia, Hawaii, 
Alaska, the Aigentine, Chile, Kashmir, Ceylon, Sing¬ 
apore, Java and South Africa. The Carnegie Foun¬ 
dation and the University of Chicago will share the 
expense of the study. 

The present expeditions continue the work which 
Professor Compton and his collaborators carried on 
last September and October on Mount Evans, Colo¬ 
rado, and on the Jungfrau in the Swiss Alps. The 
projected measurements will be made at widely dis- 
tribnM stations and at different altitudes on moon- 
taiz» ratiiCpiig in hei^t from 7,000 feet to 26,000 feet* 

^ objecij|ve of the exped^ns, according to D^ 
is ^^re complete knowledge of the nature 


and place of origin of the oosmie rays. A amrvi^ 
such as this should give the most adequate test thfli 
has yet been devised to distingnish whether the oosmie 
rays are photons, such as light and x-rays ar^ or 
electrons, such as give rays to the earth’s ahroro. 
Because of the effect of the earth’s maguetic field, 
electrons should give less intense rays near the equator 
than near the poles. Likewise, if the coBmic royi 
have their origin in the earth’s atmosphere there 
should presumably be variations with the geograph¬ 
ical location.” 

Dr, Compton, who for several years has been meap 
suring the rays in Eokhart Hall on the campus of the 
University of Chicago, will himself do a considerable 
share of the proposed work. Accompanied by his 
wife and his 14-y6ar old son, Arthur Alan, who as¬ 
sisted him in the work on Mt. Evans, Dr. Compton 
will leave for Panama in March, to moke tests on Mt 
Chico, fifty miles from the Canal. His next stop will 
be Peru, where he will work in cooperation with the 
Carnegie station at Huauoayo, making measurements 
over as wide a range of altitudes as possible and espe* 
eially at very high altitudes. 

Mt Cook in New Zealand will be the next objeetiye 
of the party, and the fourth point of observation will 
be Mt Kosciusko between Sydney and Melbourne in 
Australia. From there Dr. Compton will proceed to 
Hawaii to set up his apparatus on Maona Kea in 
Hawaii, and will then go on to Alaska, where Mt Mc¬ 
Kinley has been chosen as the experimental site. Late 
in the sununer Dr. Compton will return to America 
to join Dr. J. C. Steams, of Denver University, and 
Dr. B. D. Bennett, of the Mosaochusetta Institute of 
Technology, both of whom have cooperated with him 
in previous cosmic ray studies, and will have spent tiie 
summer of 1932 in making further measurements in 
Colorado. 

Three other cooperating parties will report to Dr. 
Compton at the end of the euminer. One Will fadm 
meosuremonts on the Volcano Lomn in Patagonia and 
at Punta Arenas in Chile. A second, in charge Of 
Professor S. N. Naude^ recently a research fellow sit 
the University of Chioago and now on the faculty of 
the University of Cape Town, will elimb Mt Wlnlsn^ 
hoek in South Africa, and wiU probably measttrc ebo 
the eosmio rays at Mt Brukkoros. 

In Indio, Professor J. N. Benode, of Punjab 
veisityr Lahore, will go to Ht Nunga Pnrbat in 
mir, the third highest peak in the world, and 
possible, make testa at severe altitudes ranging 
high as 20,000 feet mr m&re. l^votmw ^ 

then proceed to Kandy, Ckylon^ Sidgopi^^ 
imd Mt Tisrimi^, for 

-smNwnoatsv ■ ■ ''v'. ' . 

psndunt'^fioi^^s^ use 
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the nc^lh and «oa& polar tagiona within tlie next two 
yehrs fov the indiudohi of phyeiobts in the parties, to 
hoiafee etitl further eofflnio ray measurementg. 

PRESENTATION OP THE PERKIN MEDAL 
TO OR. BURGESS 

Thb Perkin Medal, bestowed annually on ^^the 
American chemiat who has most distinguished himself 
by hia services to applied chemistry,” has been 
awarded for 1932 to Dr. Charles Frederiok Burgess, 
president of C. F. Burgess Laboratories, Ino., for ^*b, 
lifetime of aeeomplisliment” in this field. 

The medal will be presented at a joint meeting of 
the Society of Chemical Industry, the American 
Chemical Society, the Electrochemical Society, and 
the Soci^td de Chimie IndustrieUe at 8 :30 p. h. on 
January 8, at the Hotel New Yorker. 

Dr. Burgess will speak on ^^Eesearch Tor Pleasure 
or for Gold.'” Howard F. Weiss, of New York, 
will describe the achievement of the medalist, and 
Professor Marston T. Bogert, of Columbia Univer> 
sity, will present the medal. Dr. Allen Eogei^ of 
Pratt Institute, Brooklyn, chairman of the American 
Section of the Society of Chemical Industry, which 
awards the medal, will preside. 

The work of Dr. Burgess in applied chemistry and 
electrochemistry, done chiefly at Madison^ Wisconsin, 
embraces for the most part the Adds of electrolysis, 
electrolytic iron and its alloys, the metallurgy of sine, 
the corrosion of iron and other metals, and the de< 
velopment of the dry cell. 

He devised a method and apparatus for sterilizing 
liquids with nWioent chlorine which has been used in 
Madison hospitals to treat badly infected wounds and 
gangrene, and by explorers for sterilizing drinking 
w^ter. This method bears some relation to the sue- 
oessful chlorine sterilization treatments later used 
during the wax. 

Dr, Burgess was bom June 5, 1873, in Oshkosh, 
Wisconsin. In ZS9S he was graduated in electrical 
enginemt^ from the University of Wisoonsm, where 
he served as instructor and assistant professor for 
flva years ioUowing his graduation. There he estab¬ 
lished a course in applied eleetroehemistry, the first 
in the United States and latmr he established the chem¬ 
ical engineering course. In tUs aeademie atmosphere 
he demonstrated that scientiflo research was of the 
higbeit value to industry. In IQXO he established 
the. 0. Fv Burgess Laboratories to demonstrate the 
markatatdllfy of ^ 

Dir. jintgessb early work in applied eleetrodimn- 
btr^ impeuianee. He devised a 

method *ffir removing the sorw 
iron frame, 
utmiy of the elestro- 
mebsls 


preparatory to deetroplating, and perfected the fused 
salt alundnum electrolytic rectifier, since manufac¬ 
tured extensively. 

In 1904 Burgess and Hambuechen presented their 
paper on "Electrolytic Iron” which has been the basis 
for the commercial production of electrolytic iron 
both in the United States and France. Shortly after¬ 
ward Dr. Burgees was given a grant of $10,000 by 
the Carnegie Institution to continue this work. This 
grant resulted in an extensive research on electro¬ 
lytic iron and its alloys, several thousand of which 
were made and investigated. 

The work of Dr. Burgess in corrosion has been of 
importance in its commercial aspects. He applied 
the principle of over-voltage to dry coll construction 
when the price of zinc mounted rapidly during the 
war. He substituted teme and tin plate for the zinc 
bottoms in dry cells at a considerable saving in cost. 

He did a large amount of work on stray current 
electrolysis and made surveys in many cities in the 
United States. Dr. Burgess has done a considerable 
amount of work in improving hot galvanizing and 
electrogalvanizing. He was granted a patent in 1908 
for separating articles in the electric furnace to pre¬ 
vent their fritting together in the intense heat of the 
reaction zone. This method is now used extensively 
in electric furnace practice. 

Other achievements of Dr. Burgess are the electro¬ 
chemical production of white lead and chrome yellow, 
electroplating on aluminum, and a method for solder¬ 
ing aluminum. He devised methods of roasting zinc 
ores and then concentrating magnetically. He suc¬ 
ceeded in having gas put on a heating value basis 
ill Wisconsin, the first state to adopt this standard. 
During the war, he was instrumental in devising on 
a laxge scale successful methods for producing and 
purifying silicon and titanium tetrachlorides. In the 
dry battery field he has made many contributions. 

Dr. Burgess is also president of the Burgess Bat¬ 
tery Company, the Burgess Building Company, the 
Boigess-Parr Company and the Burgess Dry Cells, 
Limited, of Winnipeg. The five companies of which 
he is the head are the outgrowth of his effort to carry 
chemioaji engineering research to industry. They em¬ 
ploy more than 1,000 workers and turn out about 
$6,000,000 of products annually. 

The Perkin Medal was founded in 1906 at the time 
of the Perkin semi-eenteanial celebration d! the eOal- 
tar discoveries, the Ant medal being awarded to Sir 
Witliam H* Perkin himself. 

OFFICERS OF THE AMERICAN ASSOCXA- 

, ttou FOR THE Advancement of 

SCIENCE 

A ftf^i a^unt of the New Orlemts meeting of tike 
AmMberi Ak^^ lor the AAvaheemettt of Bdir 
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«iao5 and the sidentiflc eooietiea aasociated with it, 
edited by the permanent secretary, will be published 
in the issue of Scienck for February 5. Officers of 
the association were elected on December 31 as fol¬ 
lows: 

FEESIDENT 

Dr. John J. Abel, professor of pharmacology, the John* 
Hopkins University, 

VICK-PKESIDENTB 

A— ]\lath€faatic&. Professor Howard H. Mitchell, Uni¬ 
versity of Pennsylvania. 

B— PhysicH, Profosflor David L. Webster, Stanford 

University. 

C— Chemiairy. Professor Frank C. Whitmore, Penn¬ 

sylvania State College. 

D— Astronomy, Dr. Paul W. Merrill, Mount Wilson 

Observatory. 

E—Oeolo^y and Oeoffraphy. Professor Wm. H. Hobbs, 
University of Michigan. 

F —Zoological Sciences. Professor Charles Zeleny, Uni¬ 
versity of IlJinoU. 

G— Botanical Sciences, Dr. II. L. Sbanta, University 
of Arizona. 

H —Anthropology and Archeology, Professor C. H. 

Dan forth, Stanford University. 

I— Psychology, Dr, Walter S. Hunter, Clark Uni¬ 

versity, 

K— Social and Economic Sciences, Professor William 
F. Ogburn, University of Cliicago. 

L —historical and Philological Sciences. Dr, Waldo G. 
Ijeland, permanent secretary and executive director 
of the American Council of Learned Societies. 

M— Engineering, I^rofessor Dugald 0. Jackson, Massa¬ 
chusetts Institute of Technology. 

N— Medical Sciences. Professor Wm. H. Park, Univer- 


flity and Bellevue Hospital College Bureau of Lab- 
oratories; director of the New York City Health De¬ 
partment. 

O^Agriculture, Professor J. H. Gourley, Ohio Experi¬ 
ment Station, Wooster. 

<J— Education, Dr. S, A. Courtis, University of Michi¬ 
gan. 

ELECTED MEMBERS OF THE OOUKCIL 
Professor Arthur H. Compton, University of Chicago. 
Mr. Austin H. Clark, Bmilhaonian Institution. 

EXECUTIVE COMMITTEE MEMBERS 
Professor D. B. Curtiss, Northwestern University, 
Professor Joel 11. Hildebrand, University of California. 

GRANTS COMMITTEE 

Dr. Philip Fox, director of tbe Adler Planetarium and 
Astronomical Museum, Chicago. 

Dr. William Crocker, director of the Boyce Thompson 
Institute for Plant Bosearch, Yonkers, New York. 

MEMBER OF THE FINANCE COMMITTEE 

Dr. Arthur L. Day, director of the Geophysical Labora¬ 
tory, Carnegie Institution, Washington. 

reprebentaitve on board of trustees 

SCIENCE BEBVICX 

Professor Baymond Pearl, School of Hygiene and Pub¬ 
lic Health, the Johns Hopkins University. 

SECRETARY OF SECTION 0—CHEMISTRY 
Dr. Eeynold C, Fuson, University of Illinois. 

SBCEBTART OF SECTION H—ANTIZROPOLOQT 
Professor Carl E. Gutho, director of the Museum of An¬ 
thropology, University of Michigan. 


SCIENTIFIC NOTES AND NEWS 


The thousand dollar prize given each year by the 
American Association for the Advancement of Sci¬ 
ence ‘*for a notable contribution to science” was 
awarded at New Orleans to Dr. Carl Caskey Spcidel, 
of the University of Virginia Medical School, for his 
paper concerned with the growth of nerve cells. 

The Astronomical Society of tl)e Pacific has 
awarded its Catherine Wolfe Bruce Q-old Medal “for 
distinguished services to astronomy” for the year 1932 
to Dr. J, S. Plaskett, director of the Dominion Astro- 
physical Observatory, Victoria, British Columbia, 
who was recently elected Savilian professor of astron¬ 
omy at the University of Oxford to succeed the late 
Professor H, H. Tumor. 

Fbibnds of Professor Chandler presented to the 
Tmtees of Columbia University in 1910 a sum of 
money whieh constitutes the Charles Frederick Chan- 
dl^ Foundation. The income is used to provide a 


lecture by an eminent chemist and a medal for him. 
The lecturer this winter will be Professor James 
Bryant Con ant, chairman of the division of chemistry, 
Harvard University. His research has included work 
on free radicals, hemoglobin, reduction and oxidation 
of organic compounds and quantitative studies of 
organic reactions. The lecture, entitled “Equilibria 
and Rate.8 of Some Organic Reactions,” will be given 
in Havemeyer Hall, Columbia University, on Febru¬ 
ary 5, at 8:15 p. ic. 

Db, Louis B. Wilson, professor of pathology at 
the University of Minnesota and director of the 
Mayo Institute, was elected president of the Society 
of Sigma Xi at the New Orleans meeting, succeeding 
Dr. G. W. Stewart, head of the dopartment of 
physics at the State University of Iowa. 

At the Andover meeting of the American Anthro¬ 
pological Asaociation Dr. John iR. Swanton, ^ 
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Bureau of American Ethnology, was elected president 
for the meeting to be held next year at Atlantic City. 

PaoFBesoa Rboinald A. Daly, of Harvard Univer¬ 
sity, was elected president of the Geological Society 
of America at the recent meeting at Tulsa, Oklahoma. 
He succeeds Professor Alfred C. Lane, of Tufts Col¬ 
lege. The following vice-presidents were chosen: Pro¬ 
fessor Nevin M. Fennemau, University of Cincinnati; 
Dr. W. E. Wrather, of Dallas, Texas; Dr. R. S. 
Bassler, U. B. National Museum, and Professor A. N. 
Winchell, University of Wisconsin. Other officers 
are; Secretary, Dr. Charles P. Berkey, Columbia 
University; Trectmrer, Dr. Edward B. Mathews, the 
Johns Hopkins University, and Editor, Mr. Joseph 
Stanley-Brown, of New York City. New councilors 
are Dr. George W. Stose, U. S. Geological Survey, 
and Dr. Frank R. Van Horn, Case School of Applied 
Science. 

Dh. L. Y. Reduan, who has served as president¬ 
elect of the American Chemical Society during 1931, 
becomes president with the new year. By vote of 
the council the following have been elected to the 
oifioes indicated for the terms beginning January 1, 
1932: President-elect, Professor A. B. Lamb, of Har¬ 
vard University, editor of the Journal of the Amer¬ 
ican Chemical Society; director for the second district, 
comprising the States of New York and New Jersey, 
E. M. Billings, Eastman Kodak Company, Rochester, 
New York; director for the fifth district, comprising 
the States of Illinois, Indiana, Michigan and Wis¬ 
consin, Professor Roger Adams, University of Illi¬ 
nois; director-at-large, R. E. Wilson, director in 
charge of the Development and Patent Department, 
Standard Oil Company of Indiana; councilors-at- 
large, Dr. Q. J. Esselen, Jr., Boston; Professor Ross 
Aiken Gortner, University of Minnesota; Dr. E. Em¬ 
met Reid, the Johns Hopkins University, and Dr. 
E. R. Weidlein, director of Mellon Institute of In¬ 
dustrial Research. 

Db. Edwin B. Fred, professor of bacteriology at 
the University of Wisconsin, vice-president of the 
Society of American Bacteriologists, was elected presi¬ 
dent of the society at the recent Baltimore meeting. 
He succeeds Dr. J. Edward Brown^ associate professor 
of bacteriology at the Johns Hopkins University 
School of Medicine. Dr. William Mansfield Clark, 
DeLamar professor of physiological chemistry at the 
Johns Hopkins School of Medidne, was elected vice- 
president to succeed Dr. Fred. Dr. J. M. Sherman, 
of Cornell University, was reelected secretary-trea¬ 
surer. Dr, Ivan C. Hall, of the University of Colo¬ 
rado, and Dr, Ralph R. Mellon, of the Institute of 
of the Western Pennsylvania Hospital, 
wBre eleobd members of the council. 


Db. Chsvalibb Jaokbok, of Philadelphia, was hon¬ 
ored at the meeting of the Chicago Laryngologieal 
and Otologicai Society, Chicago Medical Society, Chi¬ 
cago Tuberculosis Society and the Chicago Tubercu¬ 
losis Institute on January 4. An appreciation of the 
work of Dr. Jackson in diseases of the lungs was 
given by Dr. Ethan Allen Gray; in peroral endoscopy 
by Dr, Joseph C. Beck; in medical literature with the 
brush and pen by Dr. Morris Fishbein; as a fellow 
of the American Medical Association by Dr. Edward 
H. Cary, Dallas, Texas, and as a doctor of medicine 
by Dr. Frank Billings. Dr. Jackson addressed the 
meeting on Suppurative Disease of the Lung Follow¬ 
ing Operations Involving the Upper Air Passages.’^ 

The Journal of the American Medical Association 
writes editorially: ‘^On January 2, the date of this 
issue of the Journal, Dr. George H. Simmons, editor 
and general manager emeritus of the American Med¬ 
ical Association, reaches his eightieth birthday. The 
felicitations of organized medicine are tendered to 
him on this occasion. From 1898 nntil 1924 he served 
the American Medical Association as a leader who 
brought it from a small body with practically no 
assets and an insignificant publication to a great or¬ 
ganization, financially sound, with the greatest medi¬ 
cal journal in the world, and with numerous bureaus, 
departments and councils that have exercised magnifi¬ 
cent leadership in their special fields. In 1924 he re¬ 
tired and has spent his lime since that date in travel 
and in recreation during the summer in Chicago and 
in the winter at his residence in Hollywood-by-the- 
Sea, Florida. The record of his aehievementa is writ¬ 
ten daily in the work of the organization that he so 
wisely buildod.” 

Du, Charles Nioollb, director of the Institut Pas¬ 
teur of Tunis, has been nominated commander of the 
French Legion of Honor. 

The title of emeritus professor in the University of 
London has been conferred on the following: Dr. E. 
J. Garwood, on retirement from the Yates-Goldsmid 
chair of geology at University College; Dr. C. Spear¬ 
man, on retirement from the chair of psychology at 
University College, and Mr. W. E. Dalby, on retire¬ 
ment from the chair of civil and mechanical engineer¬ 
ing at the Imperial College—City and Guilds College. 

At the Mount Wilson Observatory, Dr. Joel Steb- 
bina, director of the Washburn Observatory, Univer¬ 
sity of Wisconsin, has been appointed research asso¬ 
ciate for collaboration in stellar photometrio studies, 
and Dr. W. H. W. Baade, of the Hamburg Observa¬ 
tory, baa been appointed astronomer. 

Mr. Leok Caufbei^ who for many years has un¬ 
officially directed the aeientifio work of the American 
Association of Variable Star Observers at Harvard 
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ObMFV'fttoxjy has been appointed the first Pickering 
Memorial astronomer. With increafied facilities^ he 
will have entire superviaion of the observational work 
of the association, with headquarters at the Harvard 
Observatory. The ^^Pickering Memorial Fund*' has 
been raised through the joint efforts of the American 
Association of Variable Star Observers and the Har¬ 
vard Observatory to memorialhse the work of Pro¬ 
fessor Edward C. Pickering, The income is to be used 
almost wholly to promote the study of variable stars. 

Pbofkbsor E. B. Bbode, of the department of 
physics of the University of California, will lecture 
at the Massachusetts Institute of Technology from 
February 6 to June 6. 

A NEW pathological institute has recently been 
opened at the Sen Yatsen University in China, under 
the direction of Dr. Ernst Dormanns. 

Mr. James A. Bkrrt, formerly of the department 
of bacteriology of the University of Washington, has 
been placed in charge of the microbiological studies 
on frozen-pack fruits and vegetables in the frozen- 
pack laboratory of the Bureau of Plant Industry at 
Seattle, Washington. This laboratory was established 
recently for the purpose of carrying on research and 
experimental work in all phases of preserving horti¬ 
cultural products by freezing. 

Dr. Davenport Hooker, of the University of Pitts¬ 
burgh, was recently elected a member of the editorial 
board of The Journal of Comparative Neurology, 

Dr. F, Hastings Smyth, who holds the doctorate 
of the Massachusetts Institute of Technology and was 
formerly a member of the scientific staff of the Geo¬ 
physical Laboratory of the Carnegie Inatitution of 
Washington, was ordained a deacon in the Anglican 
Church on December 20. Ho will be attached to the 
staff of the Church of St. Martin, Brighton, England. 

AocoRnma to Nature, Dr. H. R. Lang, acting secre¬ 
tary of the British Institute of Physios, has been ap¬ 
pointed secretary of the institute and editor of the 
Journal of Scientific Instruments, Dr, Lang carried 
out research with the late Professor H. L. Callendar, 
and was afterwards demonstrator in physics at the 
Imperial College of Soienoe and research fellow of 
the Institution of Petroleum Technologists. 

Db. F. S. SiNNATT has been appointed director of 
fuel research under the British Department of Scien¬ 
tific and Industrial Research. He has been assistant 
director since 1924. Previously he was lecturer on 
fuels in the University of Manchester faculty of tech¬ 
nology, end director of research to the Lancashire and 
Cheshire Coal Research Association. 

Be. Asmsfi EmstKiK arrived in California on De¬ 
cember 29. 


yob. n, m, 

Dr- RlnerLBY F. Mathbb, professor of geology at 
Harvard University, has leave of abaenoe for the sec¬ 
ond half of the year 1931-32- 

Industrial and Engineering Chemistry reports that 
the Division of Chemistry and Chemical Teehnol<^ 
of the National Research Council has recommended 
the following as delegates to the Madrid meeting of 
the International Union of Chemistry, April 3 to 10, 
1932: Members of the Council of the Union: John 
Johnston, Charles L. Reese, Frank C, Whitmore, 
W. D. Bancroft (alternate for Claude S. Hudson), 
Edward Bartow (alternate for Charles L. Parsons), 
and H. E. Howe (alternate for James B. Conant). 
Delegates: Perry A. Bond, Hippolyte Gruener, J. B. 
M. Klotz, Henry Q. Knight, Herbert R. Moody, Merle 
Randall, E. R. Sayers, Alexander Silverman and E, W. 
Washburn. The International Union of Chemistry 
will meet at the same time as the ninth International 
Congress of Pure and Applied Chemistry. 

The African expedition led by Professor and Mrs. 
Cockerell, and including Miss Alice Maokie and Mr. 
and Mrs. John Ogilvie, entered Africa at Lobito Bay 
in July and visited various places before reaching 
the Cape Province. The collections of insects are 
extensive and some mollusca were obtained. Miss 
Mackie took moving pictures and other photographs. 
Mr. and Mrs. Cockerell sailed from Cape Town at the 
end of November, leaving the others to continue the 
work in South Africa, probably for several months. 

The Field Museum of Natural History is sharing 
in a zoological expedition to French Indo-China, led 
by M. Jean DeJaeour, the French zoologist. The par¬ 
ticipation of the museum is financed by Mr. Marshall 
Field, of New York. The Paris Museum of Natund 
History and the British M\iseum (Natural History) 
will receive part of the collections. The exp»edition 
win return in May, 1932, after visiting little known 
regions in the province of Laos from Vientiane to 
Muong-Tiug. 

Ms. Luenrs S. Stobes, president of the United 
Railways and Electric Company of Baltimore, gave 
the second Aldred Lecture of the year at the Massa¬ 
chusetts Institute of Technology on January 8. He 
spoke on his ^'Engineering ExperieQoes.” 

Thb lectureship in science established several yeans 
ago by the Wisconsin Alumni Research Foundatic% 
oif the Uxuversity of Wisconsin was filled this year hy 
Dr, Robert A« Millikan, of the California Institute: ctf 
Technology. Dr. Millikan visited the university 
January 5, 6 and 7. While there he conferred iv^ 
faculty, graduate students sad reseoith Workers % 
seversl deparfmenta^ and gave severvd 
search The l^tle of hie JiKtoe ua 

tvi^ Vthe Maridi of Thfais the ihiid 
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gtwx ttBidffr th# a^iflpioefi of the foundation^ the other 
two ileotnrera being Dr. Walter B, Cannon, of the 
Harvard Medieal School, and Dr. Roes Aiken Gort- 
nor, of the University of Minnesota. 

PaOfBfiSOH Hknut E. Sigbrist, director of the In¬ 
stitute of the History of Medicine in the University 
of Leipzig, gave a lecture at the University of Wis- 
oonsin on December 10 on “The Medicine of the Re¬ 
naissance”; before the Chapter of Alpha Omega 
Alpha, of the University of Minnesota, on December 
11 on “The Medicine of the Renaissance”; in the 
Mayo Foundation on December 14 and 16 on “The 
Development of Medicine during the Nineteenth Cen¬ 
tury,” and “The Evolution of Medical Ethics”; be¬ 
fore the Des Moines Academy of Medicine on Decem¬ 
ber 16 on “The Medicine of the Renaissance: Pracaa- 
toro, Paracelsus, Yeslaius, Pare,” and at the Univer¬ 
sity of Nebraska on December 17 on “The Medical 
Literature of the Early Middle Ages" Professor 
Sigerist attended the meeting of the American His¬ 
torical Society in Minneapolis during the holidays 
and then went to San Francisco, where he will lecture 
on January 10. The arrangement of his itinerary in 
the Middle West was made by the Mayo Foundation. 

Thb executive committee of the second International 
Congress of Tropical Medicine announces that the 
congress, which was to be held in Amsterdam from 
September 12 to 17, has been postponed. Owing to 
economic conditions, the Dutch Government feels un¬ 
able at present to grant its financial support, and 
private oontributions so far received have been in¬ 
adequate to cover the estimated expenses of the meet¬ 
ing. Subscription fees which have already been paid 
will be returned. 

Pbobsssoe E. G. Coxkun, of the department of 
zoology of Princeton University, was reelected presi¬ 
dent of the board of trustees of the Bermuda Bio¬ 
logical Station for Research, Incorporated, at the 
annual oorporatiozi meeting held in New York City 
on December 28. The other officers who were also 
reelected are Professor H. W, Band, Harvard Uni- 
TCMity, $ecfeta9y, and Professor E. G. Harrison, Yale 
University, tnoauter. Six members of the board of 
trustees were elected to serve until 1035. They are: 
Dr. B. J. Allen, director of the laboratory of the 
Marine Biological Association of Plymouth, England; 
Dr. E. V. Gowdry, Washington Universityi St. Lotiis; 
Profensor H Ne^n Harvey, Princeton University; 
PrqfeBB()r J. F. Fulton, Jr., Yale Medical Schoed, and 
Dr# Wheeler and Professor Band. Dr# J. F. G. 
l^nMeiv of liondop, #as appointed director of the 
be fomnidly opened on January 6/ 
the eaUed On December 
at the ppeniiig at the fovemor 


of Bermuda, Lieutenant General Sir Thomas Astley- 
Cubitt, will preside. 

Thb late Charles H. Tyler, who died on December 
4, provided in his will for a bequest of $1,000,060 to 
establish and maintain a laboratory for surgical re¬ 
search at the Boston City Hospital. The laboratory 
is to be named for Dr, George G. Sears, professor of 
clinical medicine, emeritus, at the Harvard Medical 
School, who is a trustee of the hospital. 

A RESEARCH committee of the Indiana University 
School of Medicine has been appointed, consisting of 
Mr. Hugh McK. Lundon, of the Fletcher Savings and 
Trust Co.; Mr. Peter C, Riley, president of the Re¬ 
public Creosoting Co., which has one of the best 
equipped research laboratories of the Middle West; 
and Mr. EH LDly, of EH Lilly and Company, leaders 
in pharmaceutical research; Acting Dean W. D. 
Gatch, Dean Burton D. Myers and Professor R, E. 
Lyons, of the department of chemistry. The commit¬ 
tee will control the income from $200,000 set aside by 
the will of Mrs. Hugh McK. Landon, the income from 
the Louis C. Huesmann memorial of about $66,000, 
and important annual gifts from Eli Lilly and Com¬ 
pany. Grants will be made from these funds for pro¬ 
motion of wcll-deflnod research projects, a written 
statement of which must be presented to the eom- 
mittee. 

By the will of the late Mr. A. G, Weeks, of Marion, 
MassaohuBetta, his immense collection of butterflies 
of the world is given to the Museum of Comparative 
Zoology at Harvard University, With this is also be¬ 
queathed his entomological library and the sum of 
$100,000. This collection, long known as the finest 
butterfly oollection in this country, was begun by Mr. 
Weeks when a young man by the purchase of the but¬ 
terflies of Otto Poling, Later Mr, Weeks employed 
collectors to gather butterflies in South America, and 
published two volumes, beautifully illustrated, de¬ 
scribing the new species, “Illustrations of Diurnal 
Lepidoptera Unknown to Science.” In recent years 
he has added a large amount of valuable material both 
from collectors and from dealers. The oollection is 
contained in forty-five fine cabinets. 

The general and local collections of herbarium 
specimens of the New York Botanical Garden have 
been enriched by gifts of herbarium specimens pre- 
Mnted by Dr. Charles E, Moldonke, of Plfunfleld, New 
Jersey, and his son, Harold Moldenke, the latter a 
registered student at the garden. Mr. Kenneth E. 
Mackmtzie, a member of the board of managers, has 
presented his private herbarium. It contains ap- 
proximotdy 40,600 speeimena, largely from North 
America, but r^resenting abto various other regibiis. 
inde is the largest aii^e aeoession received by the 
garihn^in recent years. It is supplemeniaiy to Mr. 
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Mackeiusie’a previous gift of bis local material and 
undistributed duplicates. Mr. Raymond V. V. Miller, 
brother of the late Waldron DeWitt Miller, associate 
curator of birds at the American Museum of Natural 
History, has contributed the latter's private her¬ 
barium, consisting largely of plants collected in New 
Jersey. The collection contains between 2,500 and 
3,000 specimens and forms uu important accession to 
the local herbarium consisting of plants growing 
within 100 miles of the City of New York, 

Science SEimOE reports that the Seventy-Second 
Congress now in session is expected to take favorable 
action on a bill establishing a national park in the 
Florida Everglades. The last congress considered 
such a bill, the Park Service of the Interior Depart¬ 
ment made a favorable report on the project and the 
bill passed the Senate, but failed in the House because 
it got caught in a legislative jam. This park would 
be part of a “comprehensive eastern park system” as 
viewed by the National Park Service. Great Smoky 
Mountains Park and the Mammoth Cave Park proj¬ 
ect, as well as the Shenandoah region of Virginia are 
among the others. The National Park Service is con¬ 
tinually asked to investigate park projects, and has 
now on its docket for such investigation fifty-five na¬ 
tional park and forty-four monument projects. Ac¬ 
complishments of the past year listed by the National 
Park Service include the development of museums in 
parks and monuments, particularly the unique plan to 
emboss an actual fossilized skeleton of a dinosaur in 
his own home territory in the Dinosaur National 
Monument. The park and monument system in¬ 
creased its total area from 10,339,500 acres to 12,- 
113,621 acres. 

Mr. Stephen C. Simms, director of the Field Mu¬ 
seum of Natural History, reports that more than one 
and one-half million j>ersous visited the museum dur¬ 
ing 1931. This marks a new record for a year's at¬ 
tendance, and makes the fifth consecutive year in 
which the one million figure has been exceeded. The 
previous record was made in 1930 when the attendance 
was 1,332,799, over which the 1931 total represents an 
increase of 182,064 or approximately 13i per cent. 
In addition to the number of persons actually coming 


to the museum, as recorded in the attendance figures, 
more than 700,000 children have been reached through 
the extra-mural activities of the museum conducted 
through the N. W. Harris Public School Extension 
and the James Nelson and Anna Louise Raymond 
Foundation for Public School and Children's Lectures. 
This brings the total number directly reached by the 
museum's activities to well over two million. Beyond 
these, a still wider but numerically incalculable public 
is reached by the publications issued by the museum 
and circulated internationally, and by press reports, 
motion picture newsreels and radio lectiHes concern¬ 
ing the institution and its activities. Mr. Simms 
writes: “It is most gratifying to observe the constant 
and rapid increase in attendance at the museum, be¬ 
cause it refiects the growth of public interest not only 
in the institution but in the sciences which the mu¬ 
seum’s exhibits serve to illustrate. It indicates that 
the museum is successfully fulfilling its mission as an 
educational factor in the life of our city.” 

A soiENTiFio reunion was held recently at the Brit¬ 
ish Museum (Natural History), South Kensington, by 
the director and scientific sioft, who displayed a num¬ 
ber of exhibits selected from recent acquisitions. The 
London Times reports that a large sketch map of Cen¬ 
tral America and the adjacent island groups, pre¬ 
pared by Mr. P. R, Lowe, created much attention, 
since it was decorated with the bodies of different spe¬ 
cies of the West Indian Flower-pecker {Coereha) ac¬ 
cording to their distribution. Copies of photographs 
of the Eastern Gorilla, presented by the proprietors 
of the Times, and the photograph by Lady Broughton 
of a Tanganyika lion were among the exhibits of the 
Zoological Department. Another zoological exhibit 
was an unusual trout, from the River Coa in Portugal, 
which habitually grows upon its head a filamentous 
mass of sedge. The department of botany showed 
specimen-s from the Argentine-Chilean border lent by 
the King, while the department of minerals displayed 
photographs and specimens from the meteoric craters 
at Henbury, Central Australia, which were made 
known this year as the second largest meteoric craters 
in tlie world, A meteoric stone found by Mr» Bertram 
Thomas was also on view. 


DISCUSSION 


A THEORY OF DISINFECTION 

DvchAVX, in his “Traits de Microbiologie,”^ (1898) 
devotes a volume or more to a consideration of 
enzymes. The bacterial cell, according to his views, 
oames on its activities entirely through its enzymes, 

1 E. Ducl&ux, Traits de Mierabiologie, Masson et Oic 
Paris, 1828. ' 


the cell itself being relatively inert. In the final 
analysis, the properties of the oeHs are those of its 
enzymes, and by defining the latter we have a com¬ 
plete description of the former. 

While such a point of view eould hardly be ae- 
cepted in its entirety to-day, it still provides a very 
satisfactory basis on which to expl^ the variona 
phenomom connected with the dh^feetion procesi* 
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TIiub the apparent truth of Duolaox's propoeitioa is 
rerealed by sneh points aa the following: 

(1) Both enzymes and bacteria are destroyed by 
the same agents, heat, light and chemicals. The 
effect of heat in each case becomes apparent at about 
50 degrees Centigrade. Enzymes vary considerably 
in their response to chemicals, and no substance is 
known which is bactericidal and yet without action 
on any enzymes. Such agents as toluene are very 
destructive for certain bacterial enzymes. Mercuric 
chloride destroys the activity of enzymes but, on 
addition of a sulphide, the activity may be restored. 
Likewise bacteria '^killed" by mercury may be re¬ 
stored to life by a similar treatment. 

(2) In a dry condition, both enzymes and bacteria 
ore highly resistant to heat. 

(3) Both are resistant to cold to an astonishing 
degree. 

(4) The rate of destruction when each is acted 
upon by an adverse agent follows that of a mono- 
molecular reaction. 

It will be seen that the phenomenon of disinfection 
may be explained on a no more complicated assump¬ 
tion than that the disinfecting agents act upon the 
enzymes of the bacterial cell in exactly the same way 
as if they were dispersed in solution. The coll itself 
need play no part; it is dead or alive at the end of a 
given exposure depending on whether or not it still 
contains a suf^cient number of intact molecules of 
necessary enzymes. If a given species of organism 
contained in its make-up several different kinds of 
enzymes, one of which was very susceptible to the 
disinfecting agent, it would be thia one which would 
determine the cell resistance. 

It will be at once obvious from what we have said, 
that at the end of any given exposure three types of 
cells might be found m a suspension, vie,, cells which 
have not lost any enzyme, cells which have lost some, 
and cells entirely bereft of intact enzyme molecules. 
The last, of course, could not grow and would there¬ 
fore be dead. One would expect a difference in the 
first two groups. In actual experimental work two 
types of survivors are found and while it is impos¬ 
sible to know the state of their enzyme molecules, 
their briiavior accords very well with what one would 
expect from the enzyme theory. The two types 
actually found ore; 

(1) Organisms which appear not to have been 
affected by the disinfecting agent. They grow as well 
and as quickly as the untreated organisms. 

(2) Organisms which develop only after a “lag,”* 
or, if tested on different media, are found to have 
become more partioulax in their nutritive require- 

H iMaoSi '*Eaetora with Influence Tests of Bac- 
MtAm Bunrival, I and 11,^^ Jour, Sitoterioloffp, Yol. 
X3t, m S, B0pt., 1980. 


ments because of their exposure. The length of the 
lag period depends on the intensity and the duration 
of the treatment. 

The types of survivors are well illustrated by some 
experiments of ours on an acid-fast organism.* This 
organism grew well on all solid media irrespective 
of the composition or the pH. It produced a large 
amount of alkali, bringing the medium on which it 
grew to pH 7.8. Practically the maximum number 
of colonies developed within 24 hours. After heat¬ 
ing for one minute at 60° C. and plating, a few 
colonies developed within 24 hours, but the majority 
required 48 hours for development. When heated 
for 5 minutes no colonies appeared in 24 hours, a few 
appeared in 48 hours and many more in 72 hours. 
Finally, on heating for 20 minutes, no growth ap¬ 
peared in 72 hours and one colony developed in 96 
hours. Those tests were carried out with a medium 
of pH 6.6. It was found that a greater number of 
survivors could be obtained if the heated suspension 
were plated out on media of a pH close to the final 
one assumed by an unheated culture. Although the 
number of survivors was increased by such a medium 
the lag period was not affected. It will be seen that, 
provided the time of heating was short enough, a few 
organisms appeared to escape intact. Others wore 
progressively injured as indicated by the lag before 
development or by their inability to grow on an add 
medium. 

In terms of the theory, our experiments would be 
explained as follows: A number, perhaps all, of the 
various enzymes in the make-up of the acid-fast or¬ 
ganism were thcrmolabile at the temperature used. 
The application of heat progressively destroyed the 
enzymes so that at the end of a period of between 
one and five minutes no cells remained which bad all 
of their enzyme intact. Some at this time still had 
enough enzyme to supply food so that more molecules 
of their kind could be formed, thus restoring the cell 
to its original condition. From 24 to 48 hours were 
required for this restoration. Other cells, which were 
more damaged, required longer periods. One type of 
enzyme molecule which was destroyed supplied alkali. 
This apparently was a more labile type of enzyme 
so that after certain heating periods there were cells 
totally lacking in this particular enzyme, yet having 
a sufficiency of all other necessary types. Such or¬ 
ganisms recovered in an alkaline medium where the 
seivioes of the enzyme in question were not so neoea- 
sazy. 

The question may next be raised as to tihe resist 
tance of two suspensions differing only in the aver¬ 
age enzyme content of their cells. From the enzyme 
theory it would be evident that those cells having 
the greater numbers of enzyme molecules woold bo 
the more resistant. While such a case is difficult if 
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not impoBfeible to find with oertaintyi in practice^ we 
probably have an approach to it in cultures of a 
giv^ organism at different ages. In an older culture 
competition for nutrition is keener and one might 
expect therefore the greatest enzyme content per cell. 
Experimental results indicate that old cells are In 
fact more resistant than young ones. In the case of 
spores the situation is different. The freshly fomed 
spore contains its maximum supply of enzyme. 
Being in a resting condition it can generate no more, 
80 that the effect of time would result only in a 
decrease of that already present. Experiments car¬ 
ried out by several workers indicate that old spores 
are less resistant than young ones. 

There are other facts, besides those which we have 
considered, which may be explained in terms of the 
theory. Thus, the germicidal action of substances 
which lower surface tension may be pictured as due 
to a washing off of enz3rme from the bacterial cell. 
Such also may be the effect of physiological saline 
solution. The problem of salt solutions is a compli¬ 
cated one, however. Differences in susceptibility 
depend on the kind of organism and the concentra¬ 
tion and kind of surrounding ion. 

It is a curious fact that Dnclaux, although regard¬ 
ing enzymes as the basis of cell life, explained disin¬ 
fection on a different theory. He assumed that in 
the ease of heat, at least, a coagulation of the pro¬ 
teins of the bacterial cell was responsible for death. 
He based his theory on the observations of Marshal 
Ward on the Bacillus rhamosus. Ward had noted on 
apparent coagulation in the body of this organism 
when it was exposed to concentrated sunlight. A 
similar explanation of disinfection has been devel¬ 
oped by Chick (1910) and more recently by Ban¬ 
croft and Richter. Such a theory and the enzyme 
theory are by no means mutually exclusive, for most 
enzymes are either protein themselves or so closely 
associated with protein that they coagulate in the 
presence of those agents which react with proteins. 
The two theories differ chiefly in that one pictures 
the protoplasm of the organism as resistant, the other 
as labila 

The coagulation of the bacterial cell proteins 
affords in itself an adequate explanation of many of 
the facts observed in connection with disinfection. 
The(re are several phenomena, however, which are 
more easily accounted for by the theory of enzyme 
susceptibility. Some of these may be briefly men¬ 
tioned. (1) Certain salt solutions such as physiologl- 
eal saline arc immediately injurious or germicidal for 
some organisms under conditions which probably do 
not involve coagulation. (2) The results obtained 
with the aoid-faat organism described above can 
hardly be explained on the basis of coagulation. 


(3) The greater resistance of young spores is diffiimlt 
of interpretation in terms of coagulability. One 
would expect, if anything, a greater resistance in old 
spores. 

M. L. Isjuos 

ConuBGK or Phtbicianb and SuaazoMS, 

ConuuBU University 

THE COTTON ROOT ROT FUNGUS INDIGE¬ 
NOUS IN ARIZONA DESERTS 

Invkstigators who have been studying the cotton 
root-rot disease in Texas and Arizona have consid¬ 
ered for several years that the fungus {Phymatotri- 
churn omnt'uorum) was indigenous in the areas where 
the disease is prevalent. The occurrence of the 
fungus on the roots of certain native plants in the 
vicinity of cultivated areas, and the immediate ap¬ 
pearance of the disease on susceptible crops, when 
planted on virgin lands, has been reported by Peltier, 
King and Sampson, Tanbenhans, Dana and Wolff, 
and by King and Loomis. At the root-rot confer¬ 
ence at College Station, Texas, in January, 1931, 
Wolff reported the finding of infected wild plants 
and sclerotia on a railroad right of way that had 
not been under cultivation for forty or fifty years. 

The writers have been studying the disease at Saoa- 
ton, Arizona, and have made it a practice on field 
trips through the desert to look for indications of 
the fungus on the native plants. Large areas of 
desert land are being brought into cultivation under 
several new irrigation projects in Arizona and Cali¬ 
fornia, so that it would be desirable to detect the 
presence of the disease before the expensive pro¬ 
cedures of clearing, leveling and planting are under¬ 
taken. 

On August 11, 1931, two of the writers observed 
extensive patches of spore mats of the root-rot 
fungus along the roadside in a desert area twrive 
miles north of Florence, Arizona, on U. 8, Highway 
No. 80. These occurred intermittently over a dis¬ 
tance of two miles on the vertical bank of the drains 
age channel made by the road grader in rievating 
the road bed. All the mats were located on the east 
aide of the road, which was more shaded than the 
west, and which was still moist on the surface irom 
recent rains. A profuse desert vegetation existed in 
this area consisting largely of CovSlea tridsntuPs, 
Pr^sopis oelutino, Frameria Mtoid^a, Opmtia 
yida, Condalia lycioides eanesceHS, S'phaeniUeea 
smhiguA, Chamaenyce AplopskppiM 

heisrophyllu^, and various quidc-matmring annuab* 
The nearest cultivated fields were almat twelve mUes 
distant, and the area, vriUch was a high levri 
near the mountains, was far separated from a^ e4 
the ganmral drainage water chanhsli of ^ 

netutming to the root^mt diqb M 

■ ’ ■■ ■ ' 
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apere mats were found not only along the highway^ 
but in several plaeea on the shaded banks of a small 
wash for a distance of a fourth mile from the road. 
Other spore mats were found beneath the shade of 
mesquite and Condalia trees and Franseria plants. 
Several native plants were excavated, and on the 
roots of some of them were found typical strands of 
the Phymatotriehum fungus. The roots of three 
species, Chamaeesyce cUbomarginata, Aplopappus 
heterophyllua and Sphaeralcea amhigua, showed evi- 
dence of definite injury by the fungus, but no lesions 
or rotted tissues were observed on the roots of 
PtonopiB velutina, Condalia lyoioides caneacena and 
Opuntia arhuacula^ on which the mycelium also oc¬ 
curred. 

Samples of soil about ono-half cubic foot in quan¬ 
tity were obtained from three areas near the patches 
of spore mats. These wore washed in a set of sieves, 
and the coarser materials left on the sieves were 
examined for the presence of root-rot aclerotia. In 
one of the samples obtained from the roadside two 
sderotia were found- When tested for viability in the 
laboratory one of them germinated. 

This observation seems to afford definite evidence 
that the fungus is indigenous in virgin lands in the 
Southwest, and explains the occasional occurrence of 
the disease in the first cultivated crops that are planted 
after clearing the native vegetation. 

C. J. King 
C tiATJDB Hope 
E. D, Eaton 

U. S. Bspaxtuent or AaaioxJifTtrEic, 

Wabhinoton, D. C. 

IS EVOLUTION ONLY A PETAIL IN THE 
DYNAMICS OF POPULATIONS?^ 

In reading a recent copy of SoncNOB (June 26, 
1931) I waa much interested in certain rather naively 
dogmatic statements anent population growth, em¬ 
bodied in a paper by Professor W. H. Longley, 
entitled, Evolution a Detail in the Dynamics of 
Populations.’’ 

It seems to me, without wishing on my own port 
to be too dogmatic, that certain of the statements in 
ibis article can be shown to be incorrect. 

For example^ the paper states that '^the struggle 
for existence proceeds with an order as definitely pro- 
actable in its outcome as that manifested in a 
gas^us system under the terms of kinetic theory.’’ 
It ^ my contention that such is the cose if, and only 
if, ibc individuals of all the species oonoemed act as 
indi^^tadent entities in the matter of decisions involv- 
li#aabseqpent aoUons, in whidi ease the unpredictable 

with the .^mcval of the director as HiS' 
of the lixperimeat Station of 
Bcwaflsn Ptoeepplc Oaansn, Univer- 


actions of individuals can be treated in terms of 
statistical ^*mean actions.” If, on the other hand, any 
considerable group of individuals, whether all of one 
species or not, are sufficiently advanced mentally to 
''put thmr heads together” and make a group dedsion, 
the nature of this decision will not be d priori deter- 
ntinabie, hence, if it has any effect on the population 
growth, the rate and nature of that growth will not 
be predictable on a mechanistic basis. 

Reading further we encounter the statement; '%ut 
populations may not so increase [according to the 
logistic S curve, the brackets are mine] unless they 
are in fact sensitive to fractional increases in popula¬ 
tion pressure, as the formula requires.” Is this not 
an example of the not uncommon fallacy of thinking 
that a “fitted equation” is necessarily a true expres¬ 
sion of the real mechanism of a reaction Y 1 can 
assert from actual experience with “mechanistic” 
mathematical analyses of insect population growths 
that an B-shaped curve can seldom be adequately ex¬ 
plained on such simple grounds. 

As to the further statement, that “it is astonishing, 
but a fact, nevertheless, that the measure of difficulty 
the generation of 1790 had in rearing its children in 
America should have gauged accurately the ultimate 
and laxgely unutilized resources of so great a coun¬ 
try,” it is certainly very surprising, if true, but I 
believe it can be shown to be incorrect on mathematical 
grounds. 

It can further be shown by mathematical analysis 
that the exhaustion of resources is by no means the 
only factor capable of permanent alteration in a 
population curve. To state that the exhaustion of re¬ 
sources is such a sole factor is to say that if N 
the number of individuals in a population at time T, 
and E the amount of as yet unutilized resources, then 

dK 

N is a function only of R, and so we may write as 

a total derivative, an hypothesis hardly likely to lead 
to any very complete insight into the mechanism of 
growth of a population. 

Again a change in the form of activity of a popu¬ 
lation may do far more than change the limiting 
value; it may change the whole form of the curves 
80 that, instead of approaching some limiting value 
as an asymptote, it commences to oscillate between two 
limits, with constant amplitude. It may even exhibit 
a damped fluctuation. 

It seems to me also that tbe statement that the 
effect of the vazying rate of immigration into the 
United States has been nil is erroneous. It has oer- 
tainly had an effect, but one would hardly expect to 
detect it by (he rather crude method of comparison 
with a purely empirical curve, especially as the varia¬ 
tions are at best small in comparison with the total 
growth in {N^ulation from eenaus to census. 
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In oonclusion, 1 would point out that evolution is 
only to be considered a negli^ble factor in the growth 
of populations of short duration, because its opera¬ 
tions are slow. Surely, however, it must have had 
an effect upon the growths of the comparatively un¬ 
disturbed populations of prehistoric days. 

John Stanley 

THE GROWTH OF STALACTITES 

Anothkk example of the formation of stalactites 
from the lime mortar used in a brick arch, under 
conditions similar to those described by Professor 
Ellis in SciENOJC for January 16, 1931, and by me in 
SoiENCK for April 10, 1931, has just come to my 
attention. 

In sinking a well near Put-In^Bay, Ohio, on South 
Boss Island in Lake Erie, north of Sandusky, in 1897, 
the workmen broke into an unusually large vug lined 
with crystals of celestite. In 1901 a winding path for 
descending into the vug was constructed in order to 
make this vug available for exhibition purposes as 
the ‘‘Crystal Cave” and a brick arch was built over 
this passageway, both to give a more cave-like effect 
and to prevent surface material from washing in. 

Surface waters, percolating slowly through the 


mortar joints of this arch, began the formation of 
stalactites immediately after its oompletionu This 
growth has been allowed to continue undisturbed for 
the past 30 years, until now the largest stalactites 
have attained a length of about six inches. Thus the 
rate of growth at Put-In-Bay is indicated quite ac¬ 
curately and, according to the data available for Fort 
Pickens, Fort Delaware, and Put-In-Bay, the rate 
of growth in all three instances is of the same order 
of magnitude. 

The mainfall at Put-In-Bay is rather less than 
the rainfall at Fort Pickens and at Fort Delaware. 
It also appears that the rate of growth of stalactites 
at Put-In-Bay is somewhat loss, but the relation 
between rainfall and rate of growth of stalactites in 
these cases may be no more than a coincidence. With¬ 
out further information as to other factors it would 
be unsafe to assume that rainfall is the dominant 
factor in determining the relative rates of stalactite 
growth in these cases. 

Stalactites and stalagmites, growing under purely 
natural conditions, are found in other caves in the 
vicinity of Put-In-Bay, but I have been unable to 
obtain information as to their rate of growth. 

Grago Eiohabdb 


SPECIAL CORRESPONDENCE 


Field anthropology in Australia 

Fob some years the Rockefeller Foundation has 
supported anthropological research in Australia, One 
of the chief centers of activity has been at the Uni¬ 
versity of Adelaide, and during the last four years 
various expeditions have been undertaken by its board 
of anthropological research. The members of the 
most recent of these have just returned from Central 
Australia, where they have been successful in adding 
to our knowledge of the native Australian. 

The locality chosen for this expedition was Cock¬ 
atoo Creek, a spot about two hundred miles north¬ 
west of Alice Springs and about one hundred miles 
west of the geographical center of the continent. The 
site was beyond the country stocked with cattle; it 
was still occupied by a scattered population of more 
or less nomadic aborigines, entirely dependent for 
their subsistence on their own resources, unable to 
speak English, and in the majority of cases without 
having had any previous direct contact with 
Europeans. 

Awaiting the expedition's arrival, a large number 
of natives, comprising chiefly members of the Ilpirra 
and Anmatjera tribes, but including a few Kukatja, 
Ngalia, and Walmala folk, bad been assembled, and 
others arrived during their stay; in all, about one 
hundred and fifty individuals—men, women and chil¬ 


dren—were gathered together, having beard of our 
pacific intentions and being attracted by the novelty 
and by the promise of food in abundance. Amongst 
the tribes thus collected were members of one which 
only a few years ago had been responsible for the 
killing of one European and for attacks on others. 
Later, several reprisals had been taken by the police 
and a number of natives had been hilled. To the 
expedition not the slightest sign of hostility was ex¬ 
hibited; the most cordial relations were established. 
The serious business of the soientifio investigations 
was lightened by the good temper of the natives and 
leavened by their keen sense of bumor. There was 
not the slightest suspicion that any malicious and 
magical use might be made, by members of the expe¬ 
dition, of the blood that was abstracted for blood- 
grouping, or of the samples of hair that were taken. 
They submitted with docility to tests that try the 
patience of Europeans, 

Like previous expeditions undertaken by the Uni¬ 
versity of Adelaide, teamwork was a feature of the 
one to Codcatoo Creek. Its personnel consisted of 
Dr, T. D. Campbell (organizer) ^nd Hr* H. (^f ^ 
Student of medicine, whose work eotuisM of 
anthropometry, dental inveatigatio&s, ato.; 

J. B. Cldand and T. Harvey Johnston (blood-group¬ 
ing, pathological oonditionsi, eio.); Profeasor C. 6. 
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JSiofcs and Or. R. F. Matters (basal metaboliflm and 
physiological observationfi); Or. R. H. Pulleine and 
Dr. H. K. Fry (observations on the special senses 
and psychological tests); Mr. N. 6. Tindale (ethnolo¬ 
gist to the S. A. Museum) made notes on the cere¬ 
monials, investigated each individual's tribal history, 
and so on; Mr. H. Hale (director of the 8. A. 
Museum) was responsible for pl&ster costs; and 
photography, both cinematographic and still, was in 
the hands of Professor H. J. Wilkinson and Mr. 0. 
Stocker. 

As in previous expeditions undertaken by the 
board of anthropological research, the present one 
was carried out with the cooperation of the South 
Australian Museum. A considerable portion of the 
expense was borne by that institution and it took 
the opportunity of sending its taxidermist, Mr. A. 
Rau, with the expedition. The S. A. Museum secured 
a number of ethnological objects of considerable 
value, as well as a large nmnber of natural history 
specimens. 

The results of the expedition will be published 
from time to time in various channels as the work is 
completed. All that can be given at present is a 
very brief summary indicating the nature and scope 
of the information obtained. Particulars were then 
taken as to the individual's native name, tribe, class, 
totem, number of children, etc. Such details were 
obtained on ninety individuals. The native then 
passed on for routine measurements; these were car¬ 
ried out on thirty-three adults and comprised approxi¬ 
mately fifty entries on cards for each person. Not 
only were standard measurements taken, but in addi¬ 
tion, notes were made on the color of the skin, the 
eye, the hair, the condition of the teeth, etc. The hair 
tracts of twenty-four children were delineated. Special 
nasal measurements and notes on facial features were 
made on forty-nine adults. Physiological observa¬ 
tions were obtained, on twenty-five individuals, of 
the rate of absorption of 0.9% sodium oholoride by 
the subcutaneous tissues, and of the changes of pulse 
rate and body temperatures with atmospheric temper¬ 
ature. The spinal curvature of thirty-four adults 
was recorded diagrammatically, and at the same time 
similar records were taken of most of the Europeans 
temporarily present at Cockatoo Creek, Foot out¬ 
lines were obtained of twenty-five grown-up natives 
and notes on the hands and feet of four. Records 
of palmar skin creases were made of forty-nine. 

The individual then passed to be blood-grouped, 
the blood Wng obtained by pvmcturing an eardobe; 

^ iad to Cfr^ Or 

In Additidti, a large tnmber of oroee tests were Car¬ 
rie out between European red cells ^d native sera, 
and between native red eeljs and native sera. In all, 


the number of obeervations on blood-grouping 
amounted to approximately one thousand. 

The basal metabolism was estimated on forty-two 
individuals (four tests on each) on whom were 
measured pulse rate, respiration rate, blood pressure, 
skin temperature and mouth temperature. The tem¬ 
peratures and pulse rates showed some interesting 
features. In the cold early morning, the mouth 
temperatures of natives were found to bo as low as 
under 96°, and in some cases, the pulse rate was as 
low as forty-five per minute. The metabolic picture 
was computed by wet and dry bulb thermometer and 
kata thermometer readings throughout the day. Seven 
individuals had gum paper applied to the surface 
of the body with the object of ascertaining the sur¬ 
face area of the body—a long and unpleasant task, 
but one which was submitted to gracefully by the 
natives concerned. Other physiological observations 
included measurements of strength of the grip, of 
the back and of the legs, in sixty-six individuals. 
Pressure pain was measured on twenty subjects and 
thermal pain on ten. Visual acuity was tested on 
ten; forty-eight were tested on color blindness by 
means of Stilling's Tables. No cose of color blind¬ 
ness was detected. Color discrimination was ascer¬ 
tained by Holgreu's Wools, in twenty-one individuals, 
and this was checked by detailed observations of 
color nomenclature on thirteen. Seven observations 
of auditory acuity were made. Several attempts were 
made to determine the discrimination of warm sur¬ 
faces at different temperatures, but no consistence . 
could be obtained. The acuity of the sense of smell 
was tested on seventeen individuals; taste sensation 
was observed in five cases with solutions of sugar, 
salt and vinegar. Special perception was tested in 
the discrimination of numbers. Some native draw¬ 
ings were made on the structure of the eye, nose, and 
throat; observations were also made on the methods 
of teclinique in manufacturing string, weapons and 
utensils. General observations were made on social 
behavior and emotional expression. 

Plaster casts were made of the faces of seventeen 
individuals, of the chests of three men and three 
women, of the hands of two persons and of the feet 
of two, and of body scars. Also two oasts were 
secured of tliat interesting pathological condition, 
boomerang leg. Standard photographs (192 in num¬ 
ber) were taken of most of the natives present, and, 
in addition, a large series of other still photographs 
as of special parts aa the eyes (15); the 

liii 

the tustives and in their surroundings (foriy-eight 
photographs). Similarly, cinematographic films were 
made, iUustrating the daily occupations of the na- 
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tiveift; corroborees, the method of huotiog suros, and 
the manufacture of utensils from the wood of the 
bean tree {Erythrina ve^pertiUo), Altogether, ap¬ 
proximately 273 official photographs were takcn^ and 
about 1,000 feet of large track (36 nun) cinema film, 
and 2,200 feet of small track (16 min) cinema him, 
200 feet being in color. In addition, individual 
members obtained a largo number of photographs 
illustrating native life and the natural features of 
the country. 


Observations and notes were made u^n a iwxie^ 
of eorroborees which arose spontaneously during the 
expedition’s visit. Notes were collected of the cus¬ 
toms and behavior of the natives; a vocabulary of 
approximately three hundred words was obtained. 
The native names for various identified trees Cnd 
shrubs were also collected. Only two or three cat*B 
cradles were known by these natives, About a dozen 
phonograph records of songs were obtained. 

J. B. CliSLAKD 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CONCENTRATING PARAMECIUM AND 
ROTIFERS WITHOUT CENTRIFUGING 

The following methods have been developed and 
observations made while experimenting with a pure 
line of Paramecium multimicronucleatum. Rotifers 
will respond to the same concentrating methods in a 
similar manner, and it may well be that other pro¬ 
tozoans and small metazoans will do likewise. 

Infusions are prepared by boiling one gram of hay 
in 700 cc of distilled water for ten minutes. Such 
infusions are seeded with Paramecium on the second 
day, and are allowed to stand until a reasonably dense 
population of animals has developed. Usually this 
requires ten or more days. 

Such cultures are then redistributed among gloss 
containers of any size which have the approximate 
surface-to-volume ratio of an ordinary quart jar. 
No container should be more than half full of the 
infusion. Containers which have straight sides, while 
not necessary, are more desirable for this stage of 
the operation. To each of these containers is added 
an amount equal to the quantity of culture present 
of cooled infusion freshly made according to the for¬ 
mula given above. 

The populations of these new infusions will be 
forced to congregate at the surfaces in bands on the 
sides of the containers during the next two or three 
days. From time to time they may be picked up 
with a fine pointed pipette and transferred to con¬ 
centration tubes. The tubes used in these experiments 
were 30 centimeters long and bad an internal bore of 
eight millimeters. Although the tubes used were of 
the dimensions indicated, it is probable that a consider¬ 
able variation would not affect the result. While the 
collecting is in progress, excessive concentration in 
any one tube must bo avoided, if all the animals col¬ 
lected are to remain alive. Each tube should have au 
air space of at least five centimeters at the top. 

JWi aggregation is brought about by shaking the 
eonoentxations in the tubes violently in such a manner 
tiutt the bubble of air is forced to pass back and forth 


through the columns of infusions. If the tubes are 
then set aside in a vertical position, the organisms will 
settle to the bottom. The infusion above the aggre¬ 
gation of animals may be removed with a capillary 
pipette if a dense mass of protoplasm is desired, or 
it may be poured off if so complete a concentration 
is not needed. 

The above method is efficient to the point that we 
have collected a volume of seven cubic centimeters of 
living Paramecium from five containers, each of two 
gallons capacity. The instructor who desires to con¬ 
centrate a few thousand animals for laboratory dem¬ 
onstration will find that two quart jars will supply 
an ample crop for the most wasteful freshman labo¬ 
ratory. 

There are several short cuts by which a concentra¬ 
tion may be obtained more quickly if cultures in the 
proper condition are at hand. For example, the popu¬ 
lation of an old Paramecium culture can be forced to 
the surface by the addition of fresh infusion to it 
This would save at least ten days. Again, if a middle- 
aged culture in which the animals have settled to the 
bottom of the culture is at hand, the animals can 
be concentrated by repeatedly drawing a long fine- 
pointed pipette through the debris on the bottom and 
emptying the material secured into concentratioin 
tubes. The hay settles to the bottom. The Para¬ 
mecium will be forced out of it, and upward, until 
they reach the surface, if the tubes are allowed to 
stand undisturbed in a vertical position over night. 

Usually an adequately concentrated supply of Para¬ 
mecium for one or two laboratories can be secured 
directly from a culture by one of the methods de^ 
scribed above, without the use of tubes. Such umteriid 
can be very nicely kept in Syracuse dishes, Soweyer, 
if one desires to supply a series of laboratories, it is 
advisable to use the tubes, as the Paramecium bo 
fed daily by shaking to force them to the 
pouring off the old inf usion, and adding new. : 

^OOLOaXOAL liASOaATOaV, 

UNnutasm ow pmssusoH 
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A BXIIPLE PHOTOMICROGEAPHIC APPA* 

hatub for obtaining depth or focus 

Th« generally prevailing use of the camera lucida 
as a zneans of illustrating Ostracoda, Foramirtifora^ 
insects and kindred small sub-spherioal bodies evi¬ 
dences a difficulty commonly met with in achieving 
satisfactory photographlo roalization in ooxnbination 
witli magnification. This is essentially due to the 
inability of the microseope^s objective to provide 
depth of focus. The apparatus here described was 
constnietod from the suggestions of Professor Albert 
Johannsen, of the University of Chicago, It fur¬ 
nished a magnification of from 12 to 23 diameters, 
depending upon the lens used, and was employed with 
excellent results in picturing the heads of flies and the 
wings and limbs of small insects. It proved satisfac¬ 
tory for the photographing of Ostracoda large enough 
to be retained by a forty-mesh screen, and offers the 
possibility of photographing even smaller ones. 

The bellows of a good 5" by 7" view camera was 
extended by attaching to it an elongated wooden box, 
made by nailing together four boards, each eight 
inches wide by ten feet long. Cardboard diaphraguis, 
properly sized, and containing circular openings four 
inches in diameter, were inserted into the box at dis* 


tanoes of one third and two thirds of its length, 
respectively, to cut off any light reflected from its 
sides* The ground-glass plate and the plate-holder 
of the camera were then mounted in a cardboard 
support and fastened to one end of the tube, the 
seam being made light-proof by wrapping securely 
with black cloth. In a similar manner the bellows 
and lens of the camera were attached to the opposite 
end of the tube, and the whole apparatus firmly 
mounted upon a long table. Focusing was accom¬ 
plished by means of the rack and pinion of the view 
camera. It required considerable care and precision, 
since very slight alterations of the distance between 
the lens and the object produce great changes in the 
focus on the ground-glass. Powerful illumination is 
essential, and two 260 candle-power bulbs, placed 
about eight inches from the object, were employed for 
this purpose. Under these conditions the time of 
exposure was between five and six minutes. 

Since the size of the image obtained is a function 
of the length of the bellows extension, considerably 
higher magnification may be achieved by increasing 
the length of the wooden tube. 

Buakdon H. Grove 

Depabtmejtt or GKoiiOov, 

The University or Chicago 


SPECIAL ARTICLES 


CHEMICAL STUDIES ON TOAD POISONS, 
IV, BUFAGIN AND CINOBUFAGIN 

Dubihg the past three years Dr. K. K. Chen and I 
have been studying toad poisons from both a chemical 
and pharmacological point of view. Due to the 
difficulty of obtaining somewhat largo amounts of 
material the work has been rather slow. The isola¬ 
tion of the various principles from Ch'an Su, the 
dried venom of the Chinese toad, and from Bufo 
marinus has been reported^ A thorough pharma¬ 
cological study of cinobufagin, isolated from Ch^an 
Su and of Abel's bufagin, isolated from Bufo Tnarinus, 
undertaken by Dr. Chen, revealed that their physiolog¬ 
ical action is qualitatively about the same as that of 
the cardiac plant glncosides, but that there is a 
quantitative ^fferenoe. The results of the phannaco- 
logical study of the principles Isolated from Ch'an Su 
have been published®. These pharmacological find¬ 
ings make it appear very probable that the principles 
of toad i^isons aie chemically also very closely related 
to the cardiac aglueones of the plant kingdom. The 
reported formulae for cinobufagin CggH 380 ^ (lo) and 

^ (a) K* K. Chen and H, Jensen, Proo. 5oc. Beoper, 
BidL ^ 3fed*, pM, 878, (b) H. Jensen 

and R. Chen, Joar. Biol Chem., 82, 397, 1929; (e) 

74:t, 1830; (d) md^ sr. 75®, im. 

*1^^ Jemen imd A. Ling Phar- 

aiaeoi 4^^ 48, 18, 193L 


for Abel's bufagin Cg^Hg^O^ (Id),however, do not in¬ 
dicate any close chemical relationship to the plant 
cardiac aglueones, which are Cgg derivatives, as has 
been shown by Jacobs and coworkers® and by Windaus 
and coworkers*. Further investigation, and especially 
a careful analytical study of various derivatives of 
cinobufagin and bufagin, have led to the revision of 
the above formulae and the following ones are pro¬ 
posed, cinobufagin and bufagin 

The published analytical data check very well with 
these revised empirical formulae. 

Cinobufagin, when treated with alkali, 

gives rise to a hydroxy-carboxylic acid with the open¬ 
ing of a lactone ring and the splitting off of acetic 
acid. On acetylation one acetyl group is introduced 
into the molecule. Under the influence of hydrochloric 
acid water and acetic acid are split off. On oxidation 
with chromic acid a mono-ketone is formed. From 
the foregoing one Can conclude that the molecule of 
cinobufagin contains a lactone, an acetoxyl, a secon¬ 
dary bydroxy and a tertiary hydroxy group, thus ac¬ 
counting for the six oxygen atoms in the molecule. 
On catalytic reduction tetrahydrocinobufagin is 

A:, Jacobs and £. L. Guatua, Jour. Biol CAcin., 
78, 573, 1928. 

< A. Windaus, K. Westphal and Y. Stein, Bor. d. 
€hem, Geooll, 01, 1847, 1928; A. Windaus and 
T. Btsin, ibid., dl, 2486, 1928. 
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formed, thus indicating the unsaturated nature of 
einobufagin. 

Bufagin, when treated with alkali, forms 

a hydroxy-carboxylic acid with the opening of a 
lactone ring and splitting off of formic acid. On 
acetylation one acetyl group is introduced. Under 
the influence of hydrochloric acid formic acid and 
one molecule of water are split off. Several attempts 
to secure a ketone by oxidation with chromic acid 
have failed. I'rora these findings one may conclude 
that the molecule of bufogin contains a lactone, a 
formoyl and a tertiary hydroxy group, thus account¬ 
ing for the five oxygen atoms in the molecule. On 
catalytic reduction tetrahydrobufagin is formed, in¬ 
dicating that bufagin is also of unsaturated nature. 
Catalytic reduction of einobufagin and bufagin also 
gives by-products of acid character, probably formed 
by the opening of the lactone ring. 

From the foregoing one can see that the chemical 
behavior of einobufagin and of bufagin is quite 
similar to that of the plant cardiac aglucones. By 
splitting off the acid radical which is attached to a 
hydroxy group (acetic acid from einobufagin and 
formic acid from bufagin), one obtains compounds 
whioli are derivatives, as are the aglucones of the 
plant glucosides. 

+ 

-CnH«0. + CH,COOH 

einobufagin 

H H,0 

C,,H «05 -+ Hcoon 

Bufagin 

While the cardiac poisons of the plant kingdom are 
combined with carbohydrates these principles of toad 
poisons are coupled with acetic acid or formic acid, 
or, as in the case of the nitrogen containing principles, 
which also have a cardiac action, with suberylarginino 
and an acid radical. 

It has already been mentioned that bufagin under 
the influence of hydrochloric acid will lose formic 
acid and one molecule of water. 

II Cl 

-CaH«0, + HCOOH +H,0 

Bufagin Bufaglen 

Bufagin is a mono-hydroxy lactone containing three 
double bonds and should give on catalytic reduction 
a compound of the composition It is hoped 

that the latter substance may be identical with one of 
the known reduced anhydro compounds of the cardiac 
aglucones of the plant glucosides*. If this should be 
true it would be a direct proof of the chemical rela¬ 
tionship between these two groups of natural com¬ 
pounds. 

8 See reference 4; W. A. Jacobs and A. M. OollinB, 
Jour, Siol Chern,, 63, 123, 1925; W. A. Jacobs, B. C. 
Blderfleld, A. Hoffman and Th. B. Grave, J. Biol Chem,, 
93, 127, 1931. 


This reaction is now being carried out and attettiptB 
are also being made to convert einobufagin by similar 
steps into the corresponding compound. The results 
so far obtained and those which are being acoumu- 
lated will be published later in greater detail. 

Another method of approach to show the possible 
chemical relationship between the cardiac principles 
of toad poisons and those of the plants may be as 
follows: Bufagin and einobufagin are converted with 
alkali into the corresponding hydroxy-acids and these 
are then catalytioally reduced, giving derivatives, 
which may be identical with compounds obtained 
from the plant aglucones in a similar manner. This 
method is being investigated. 

The author wishes to express hia thanks to Dr. 
K. K. Chen of the Lilly Research Laboratories, 
Indianapolis, for the supply of Ch^an Su and the 
secretion of Bufo tnarinus. The author is also in¬ 
debted to Mr. Hutchison of the Antivenin Institute, 
Glenolden, Pennsylvania, for an additional supply of 
the secretion of Bufo marinus. The research has also 
been aided in part by a grant from the Committee on 
Scientific Research of the American Medical Associa¬ 
tion. ^ - 

H. Jekssk 

The Johns Hopkins 
Medical School 


CRYOLYSIS OF LYOPHILIC COLLOIDS, AND 
ITS BEARING ON THE MECHANISM 
OF ENZYME ACTION 

In a recent publication^ evidence has been furnished 
that the surface tension of a solution containing 
lyophilic biocolloids is increased by ethylene as well 
as by acetylene. At the same time the observation 
was made that the viscosity of the same solutions 
was decreased. Those observations were interpreted 
on the basis that ethylene or acetylene are in a state 
of physical adsorption on the surface of the lyophilic 
colloids. Tlie gases exert accordingly a protector 
action on the combined carrier-enzyme surface, the 
latter being increased when submitted for shorter or 
longer time to the influence of freezing.* In order to 
obtain a detailed information of the latter observa¬ 
tion solutions of different concentration of egg 
albumin, gelatin, gum arable and sodium oleate were 
investigated by means of oryolysia. The measure¬ 
ments of the surface tension of all the solutions in 
all concentrations, having been frozen once or re^ 
peatedly at different temperatures, furnished a 
decided increase. The viscosity, however, was de¬ 
cidedly inoreased solely in the case of egg albumin, 
decreased when using solutions of gelatin or gum 
arable and immaterially influenced in the case nf 
sodium oleate solutions. The electrical conductivity 

i P. P. Nord, Trans, Farada/y ffoc., 25! 750, 1950, 

» P. P, Nord, IJaturs, 120: 32. 1927. 
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of Bolutio&B in tho range of a eonoentration of 0.01 
per eent. was decidedly increased, whereas in a con- 
oentration above 0.1 per cent, it was decreased, and 
dnally the speed of oataphoretie mobility of the 
colloid particles, when measured in solutions of 
gelatin and egg albumin, was practically doubled 
after freesing. 

The fact that the values of viscosity determinations 
were decreased in some eases, but the values of sur¬ 
face tensions, however, showed a thoroughgoing in¬ 
crease, may be understood if we recall that, for in¬ 
stance, a zymase solution or a gelatin solution may 
be considered as in every respect a more heterogeneous 
system, when compared with a solution, for instance, 
of egg albumin. It is necessary, therefore, to assume 
that under the effect of freezing, lyophilic colioid.s 
not only may undergo a disaggregation of the colloid 
particles, but also an aggregation of the same. 

In so far as the values of surface tension measure¬ 
ments are concerned, we noticed that the roapproach- 
ment to the value of the surface tension of conduc¬ 
tivity water was the greater, the more the respective 
solutions were diluted. In order to understand this 
fact we may assume, in accordance with the considera¬ 
tions of Gortner and coworkers® concerning the 
bound ^ free water equilibrium, that the surface ten¬ 
sion of a lyophilic colloid solution is a resultant of 
three factors, namely, (a) the surface tension of col¬ 
loid particles, and (b) the surface tension of the afore¬ 
mentioned two parts of the water system. Under the 
assumption that the increase of the value of surface 
tension of a frozen and afterwards thawed solution 
of lyophilic colloids, if not caused by dehydration of 
the particles, is due to a decrease of the radius of the 
colloid particles and subsequent increase of the sur¬ 
face of the same, then the bound ^ free water equi¬ 
librium is shifted in disfavor of the free water com¬ 
ponent. Accordingly, the surface tension increases 
only to the extent of the difference between the sur¬ 
face tension value of the particles and the value of 
surface tension of the water system. The diluted solu¬ 
tions on the other hand contain less particles, and ac¬ 
cordingly the additional amount of bound water, when 
the surfaces are increased on account of freezing, as 
well as the difference between the value of the particles 
and the value of water, is smaller. The increase of 
the value of the surface tension is therefore greater 
in the case of diluted solutions. It was noticeable in 
this connection that sodium oleate solutions showed 
a decided diminution of volume in frozen state, com¬ 
pared to the unchanged volume of frozen proteins or 
gum arable. This observation may be due to the pos¬ 
sibly much less material rdle of the bound water in 
the case of colloidal electrolytes. 

* A. Oortner^ of Bioehemiitry,^' p. 230, 

New Tork, 1928. 


The disaggregation-aggregation hypothesis ie sup¬ 
ported also by the results of the measurements of 
conductivity and oataphoretie mobility of the par¬ 
ticles, since we ossnme that the conductivity of dis- 
persoid systems, containing the same amount of sub¬ 
stance in dispersion of different degree, is reciprocally 
related to the square of the radius of the particles. 
The conductivity itself is based on the particles of 
highest dispersion of the system. The increased 
oataphoretie mobility on the other hand may be duo 
to the fact that on account of increased dispersion, 
electrolytes went into solution out of the proteins, 
causing an electrical charge of the particles, which 
again causes an increase in their mobility. 

Since, according to our present knowledge, pro¬ 
teins have to be considered not only as the substance 
of crystalline enzymes, but also as being responsible 
for the properties of the so-called carriers, so wc may 
consider the results of our measurements as tlie first 
exact proof of the colloidal carricr^s dependence of 
functioning on its physical state. At the same time 
it may he also mentioned that the biochemical be¬ 
havior of physically transformed lyophilic colloids is 
distinctly different from the original systems. 

It is intended to report in detail the experiments in 
the Kolloid Zeihschrift. 

F. F. Nord 

0. M. VON Rankb-Abonti 

PHYSTOLOOICAI. INSTITUTE 

Tierahztuchk Hochbchule 
Berlin, NW 6. 

October, 1931 

SEX DIFFERENCES IN THE STUDY OF 
GENERAL SCIENCE 

The purpose of this study is to investigate sex 
differences in the difficulty of the course in ninth- 
grade general science, and variations in difficulty 
from one part of the course to another. 

Since competent writers of general science text¬ 
books do not agree upon what to include in the 
course, the selection of material for investigation 
must necessarily be arbitrary. Seven hundred forty- 
eight statements were chosen from text-books com¬ 
monly adopted, the intention being to obtain a varied 
and random sampling of material sometimes used. To 
validate the use of these statements, ten text-books 
were surveyed to discover the extent to which these 
statements were incoi^orated into the course. A 
statement was counted as being in a book if found 
stated directly or if material was found from which 
it could be readily deduced. Table I summarizes 
these findings. 

This list of statements agrees as well with the text¬ 
books as they do with each other and is better justified 
than a list of statements found in ail text-books, since 
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TABliE I 


6tat«- 

Author Text Edition menta 

found 

HeMler—First Year of Science. 1026 616 

Hunter and Whitman—Probloms in 

General Science . 1930 612 

Van Buskirk and Smith—Science of 

Everyday Life . 1928 598 

Wood and Carpenter—Our Environ¬ 
ment—Hovy We Use and Control It .. 1927 567 

Caldwell and Curtiss—Introduction to 

Science .. 1929 566 

Webb and Didcoct—Early Steps in 

Science .-... 1924 652 

Snyder—General Science .-. 1925 532 

Pieper and Beauchamp — Everyday 

Problems in Science . 1925 508 

Hodgdon—Elementary General Science.^ 1928 442 

Clark—Now Introduction to Science— 1928 304 


only 160 of the 748 statements were used by every 


author. Text-book writers agree least on plant and 
animal biology^ on biographical material and on foods 
and clothing. They agree best on heat, electricity and 
weather. Some authors omit entirely large bodies of 
material included by most of the others. 


aujppHed the material used for ealedaitng the difB- 
eulty of the questions. The tests were given at ^ 
end of the year, after a period of review, by the 
class teachers under uniform conditions. The papete 
were scored uniformly by the experimenter. 

Since the content of general science is not stand** 
ardized, the questions were classified in terms of the 
science from which they were originally derived. An 
adequate classification is difdoult because a eingie 
statement may be used in any one of several oontexts. 
For instance, carbon dioxide is discussed under atmos¬ 
phere, chemistry, foods, fire extinguishers, respira¬ 
tion, ventilation, oxidation and geology. Questions 
were finally classified on the basis of their ocourrenee 
in other secondary science books, as physics, chem¬ 
istry, physiography, etc. 

The per cent, of pupils who missed each question 
was calculated separately for boys and girls. For 
each question the per cent, of boys missing the ques¬ 
tion was subtracted from the per cent, of girls missing 
the question. That is, a question ndssed by 84 per 
eent. of girls and 76 per cent, of boys would yield a 
difference of pliis 8, indicating the question is easier 
for boys than for girls. Minus differences indicate 
the questions axe easier for girls. 

Table II shows the distribution of the 748 questions 
arranged in order of the difference in difficulty for 


TABLE 11 

DlSTBlBUTION or DiFrEEKNCKS IN DlFFIOULTY FOE BoYB AND GiBI/S 


Minus class intervals 


34-30 

29-25 

24-20 

19-15 

14-10 

9-6 

4-0 

0 




N1 

1 

2 

7 

11 

42 

107 

14 




Plug class interrals 
(M 4-9 

10-14 

16-19 

20-24 

26-29 

80-34 

86-39 

40-44 

45-49 

60-64 

N187 

170 

78 

58 

31 

18 

8 

7 

5 

0 

1 


The statements were converted into completion or 
recall questions. C. I. Hull (Aptitudes Testing, New 
York, World Book Co. Page 313) reports that the 
self correlation of various forms of tests is: true- 
false r equals .607, multiple-choice r equals .666, com¬ 
pletion r equals .618. Completion also lessens the 
chance of neighboring questions affecting the test item 
by eliminating needless words used as alternates in 
multiple-choioo questions. Completion questions can 
not be answered by eliminating the wrong answers. 

Subjects tested were chosen by the selected sampling 
method from six widely scattered states, all in the 
North except Virginia. School enrolments ranged- 
from less than one hundred to more than two thou¬ 
sand in a single building. Farming communities and 
<me select city residential district supplied the pupils 
tested. Three hundred boys and three hundred girls 


boys and girls. Only 14 questions were equally diffi¬ 
cult for both, 187 were from 0 to 4.9 per cttit. easier 
for boys, etc. The median question in this diatribn- 
tion has a difficulty difference of plus 5.06. 

Table III shows the median difficulty of the qc^- 
tions when arranged in groups. Of the twrive qmh 
tions on clothing, the median question was 3.3 per 
cent, points easier for girls than for boye* tdtA 
downward the topics become increasingly difficult for 
girls and increasiugly easy for boys, relatively. 

The differences ore significant wheu the mediafi H 
three times its probable error. Only three eubdiyi^ 
mona of material fail to dhow signiffcant ditferetK^ 
while thirteen of eighteen favor boys, 

' The.mean of the 748 diftarttnceB 6.1 
pomts, eoufiting ae miuu4 ^i^euoev favorisiiig 
Typical questions on whk& gn4s exoel 
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TABLB m 

UmiAU I>vmoavtt or Questioko Ukwii SoBomeiOKB 


Type of material ^ ^ | IS 

Clothin^g: ””... - 3.8 ^ 

Food . 27 - 2.8 .9 

Barth, weather, geolo^ . 79 .1 A 

Human biology, health . 60 ,0 .5 

Life proeeaaes and development . 20 1.9 .7 

Properties of matter . 8 2.5 .8 

Plant and animal biology . 49 2.8 .7 

Biography .. 84 2.9 .6 

Astronomy .-... 19 8.2 .8 

Light ...-... 51 4.0 .8 

Ohemistry, air, water, matter fuels. 115 4.4 .4 

Heat . 48 6.0 .7 

Simple machines, work, laws of me¬ 
chanics .. 60 6.4 .9 

Sound .-..-. 19 9.9 1.8 

Moasurement, introductory method. 19 11.2 1.6 

Fluids, barometers, pumps . 32 11.9 1.1 

Electricity ......-. 68 12.0 .9 

Applied mechanics, engines, etc. 38 22.2 1.3 


eial silk made from wood pulp is called rayon; iodine 
mixed with starch gives a dark blue color; a disk one 
third red and two thirds yellow appears to be orange 
when rotated rapidly. 

Boys are superior to girls in answering these: 
Lamp cords are insulated with cloth and rubber; a 
dry cell is contained in a idno can; an airplane with 
two sets of wings is a biplane. 

Apparently a large part of the differences can be 
explained by environmental factors differing in the 
experience of boys and girls. These factors may or 
may not explain the much greater interest of boys 
in mechanioB. At any rate^ sitting in the same classes, 
reading the same text^books, receiving instruction 
from the same teachers do not operate effectively in 
eliminating sex differences. 

This study brings out more questions than it solves. 
Should we shift emphasis on the course for boys and 
for girls to attempt to equalise their achievement f 
Is one course over mechanics adequate for a girl who 
must live in houses and ofiees dominated by machines f 
Bo set differences oarry over to teachers of general 
Bmeneef What advanc^ sciences should be provided 
for girlsi since they are so obviously handicapped in 
physlcitf Should boys and girk be taught separately 
since thdbr intemt as manifested in adiievement ia 
e0lhs^t8ahly^ ^ boys end gitk be 

distribiriiicmf 


COHCLUSIOKB 

General acience is far from standardised in text¬ 
book treatment, the range of oompleteneas being from 
48 per cent, to 82 per cent, of a random checklist of 
items. 

Material in general science is not arranged in either 
uniform or logical manner. 

Material generally covered in biology shows no sex 
difference in general, but the subdivisions show slight 
differences. 

Physiography material shows no sex differences. 

Chemistry material shows signiffcant differences in 
favor of boys. 

Physics material is much easier for boys than for 
girls, the median differences on subtopics ranging 
from 4 to 22 per cent. 

The subject as a whole is much easier for boys 
than for girls. 

ViOTOB C. Smith 

Washburn High School, 

Minneapolis, Minn. 

PROGRESS IN WESTERN DUCK 
SICKNESS STUDIES 

A BBCfiTAL of the events and experimental work 
that have led to a new concept of western duck sick¬ 
ness, formerly attributed to the toxic action of certain 
soluble salts of ^klkali,^' was published in Scienob 
late in 1930.^ The findings there chronicled strongly 
su^ested that a type of botulism was involved. A 
supplementary contribution by Drs. Giltncr and 
Couch,* appearing at the same time, set forth the fact 
that the bacillus of Clostridium botulinum, Type C, 
was present in mud obtained at Tule Lake, California, 
as well as in the tissues of wild mallards, pintails and 
ring-billed gulls that had died of or were killed while 
afflicted with duck sickness. 

Despite the highly suggestive character of these cir¬ 
cumstances and other facts revealed, including the 
striking similarity of the syndrome of duck sickness 
and that of botulism as manifested in ^^limberneck’’ 
of domestic ducks, there still remained the necessity 
of demonstrating actual toxin production under field 
conditions, and in media or associated with food or 
water likely to be ingested by birds. With an organ¬ 
ism as prevalent and widely distributed as Clostridium 
hotuUnum, the need for such added evidence is obvious. 
As expressed by Geiger, Dickson and Meyer,* **the 

1B. B. Kalmbach, ^ * Western Duck Sickness Produced 
Experimentally.'* Science, Ixxii, 1878, 658-659, Dec. 
Z«,1080. 

*Li. T. GUtBer, J. F. Coueb, **W«rtwii Duek Sieksssa 
and Botuliam.’' Ibid., MO. 

* J. CL Gaigar. S. 0. Diokaon and K. F. lf«7aT, “Hie 
Bpidanddlogjr of BotuUaa,** U. 8. Fnblie Baalth BnUetiii 
No. m, si>> Si^tomlMr, 1022. 
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ttiere isolation of this organism from the suspected 
feed or intestinal tract or spleen of a dead animal ia 
insufficient to support the diagnosis of botulism/' 
There is always the likelihood that tissues may be 
invaded after death by this saprophytic anaerobe 
which, in the form of a few adventitious spores, may 
have been making harmless passage through the ali¬ 
mentary tract at the time of the creature^s death, 
brought about by factors that may have been wholly 
foreign to botulism. 

Demonstration of toxin in the field, therefore, in 
concentrations lethal to birds and in, or closely asso¬ 
ciated with, likely food items, constituted the primary 
objective of the past season’s study of duck sickness 
conducted by the Biological Survey in southern Oregon 
and northern California. It was the logical sequel to 
the progress made in 1929 and 1930, and it constituted 
the final unforged link in the complete chain of evi¬ 
dence. Without such toxin demonstration the concept 
of botulism being the cause of duck sickness still 
would remain, at least to the bacteriological world, an 
unproved theory. 

It is gratifying to be able to announce that this 
primary objective was attained, not once, but in at 
least twenty different instances during the summer of 
1931. In each case toxin was demonstrated by the 
feeding or inoculation of experimental birds (mainly 
pigeons) with material obtained directly from field 
sources. Necessary toxin-antitoxin tests were made on 
every occasion, definitely identifying the toxin as that 
originating from C. hotulinum, Type C, of Bengtson. 

The media in which toxin was demonstrated in¬ 
cluded the bodies of birds dying of duck sickness, mud 
in the immediate vicinity of such bodies, water from 
shallow pools in infected areas, living and dead larvae 
of sarcophagid fiies, submerged barley and other 
grains that had Iain on mud flats where they were 
subjected to high temperatures and an alkaline envi¬ 
ronment. Under conditions that were strictly experi¬ 
mental but which might easily occur in the field, toxin 
also was demonstrated in a mixed mass of insect 
remains, oopepods, snails, algae and Lcmna. The 
organism, but not its toxin, was also demonstrated in 
such apparently suitable toxin-producing media as 
the dead larvae and pupae of hydrophilid beetles, 
Bubmergod wheat hctids of the season’s crop, colonies 
of dead eopepods, and miscellaneous insect debris, 
drifted ashore by wave and wind action. 

This array of demonstrated toxin-producing media, 
though admittedly only a beginning, already includes 
food items that would indicate the channels through 
which ducks and shore birds may contract the trouble. 
Added research we feel is destined to extend the cate¬ 
gories of toxin-producing food items of these two 
groups of highly susceptible birds and, bit by bit, 


round out our knowledge of the sources &nd vebioles 
for the toxin now known to affect more than sixty 
species of wild birds. 

During 1931, progress also was made in the study 
of other aspects of this problem. Mentioning only a 
few, attention may be called to the apparent and 
doubtless important correlation between the incidence 
of duck sickness and alkalinity; the presence of Type 
C to the almost if not total exclusion of other types 
of botulism in duck sickness environments; the degree 
of susceptibility of lower organisms, both vertebrate 
and invertebrate, the death of which in the course of 
an outbreak of the disease would greatly augment the 
quantity of toxin-producing media; the toxin-destroy¬ 
ing properties of high concentrations of certain alka¬ 
line salts and the possibility of thus explaining the 
absence of duck sickness from certain areas otherwise 
suited to its occurrence. These and numerouB other 
aspects of the problem, mainly bacteriological in 
character, bid fair to moke future studies of duck 
sickness of as great importance to the bacteriologist 
as to the conservationist of wild life. 

During the season of 1931 Mr. M. F. Gunderson, 
employed by the Disease Investigation Project of the 
Biological Survey, worked with the writer, and to him 
is due great credit for the progress made along bac¬ 
teriological and toxicological lines. At present he is 
continuing these studies in the department of bac¬ 
teriology and immunology, University of Minnesota. 
It is a fruitful field for pure research as well as for 
the attainment of results of great practical value in 
the preservation of wild birds, and it stands to reason 
that, before the story of western duck sickness is com¬ 
pleted, earlier concepts of the disease as well as the 
prevalence, range and economic importance of Clos¬ 
tridium botulinum, Type C, will be greatly changed. 

E. K. Kalmhaoh 

Biological Suevby, 

V. S. Dbpaetmbnt or AanicuLTuaE 
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THOMAS ALVA EDISON 

TRIBUTES FORMING A MEMORIAL PROGRAM GIVEN AT THE NEW ORLEANS MEETING 
OF THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 

AN APPRECIATION OF MR. EBISON BASED ON 
PERSONAL ACQUAINTANCE 

By Dr. CHARLES L. EDGAR 

PEB8IDENT OP THE EDISON ELECTRIC ILLUMINATING COMPANY OF BOSTON 


I AM deeply honored by being asked to address your 
association, efipocially upon the subject assigned to 
me. I note that I am to be followed by three ad- 
dressesy having to, do with tlie achievements of Mr. 
Edison, and it is, perhaps, fitting that I should try 
to give you, in the few minutes at my disposal, a 
somewhat personal picture of the man as an individ- 
uri, A friend and an associate. This will, I hope, give 
ft gympathetio eotting to tiie remarks of those who 
oome after me. Xf I can give you a lit^ of the Edi- 
8(m atmi^hore, I think I . will have accomplished my 

;;:I with him or with companies 


that bore his name for practically fifty years, and I 
am afraid that, in telling you of some of the incidents 
oonuectod with our acquaintanceship, I may bring 
myself too much into the picture. This, I fear, is 
unavoidable, and I therefore apologize in advance for 
possibly being too personal. 

I was brought up in the Edison atmosphere. I 
spent my boyhood Yacations on my grandfather's 
farm, located within a few miles of the renowned 
Menlo park, where Edison carried on his most impor¬ 
tant work. We had to pass the lalmratnry in going to 
the nearest village, and I came to know the surrtmnd^ 
ingH and the general talk of the neighborhood as to 
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what EdiBon was doinp. Of course bis work (lid not 
mean anything to me at that stage of my life, but it 
was, perhaps, a fitting introduction to some of the 
things which came later on. 

I was a student at Rutgers College in New Bruns¬ 
wick, located about seven miles from Menlo Park, and 
during ray senior year two or three of us went down 
to the Laboratory one afternoon entirely as a matter 
of curiosity. A little billiard room was located next 
to the station, and it was in passing the window of 
that establishment that I first saw an incundcsetmt 
lamp burning. 

In walking through the machine shop, I saw a 
group of tlirec well-dressed city men standing along¬ 
side one of the benches, apparently talking to a young 
man in overalls, who was sitting on the bench and 
swinging his feet. My first thought was that they 
had happened to stop near where this young man wa.s 
sitting and that he was inadvertently listening to 
what they had to say. Some one nudged me and 
said: ^‘That\s Edison.” AJlhough I had been in the 
neighborhood of the laboratory, ns I said before, 
many times as a boy, 1 had not haj)pened to see him 
to know him until that day in my senior year. 

When I graduated in 1882, I took a postgraduate 
course in electricity. The instruction was, of course, 
in those days very crude and the apparatus still 
more so. W(! had one or two rather good electric 
instruments, but most of the api)aratus was some¬ 
thing that we had made up ourselv(^s. Mr. Edison’s 
laboratory at Menlo Park was in somewhat the same 
condition. 

Our professor in physics was (juite an intimate 
friend of Mr. Edison, and every once in a while I 
was sent down to Menlo Park either with one of 
our instruments which Edison wanted to borrow, or 
to borrow one from him to try on some experiments 
in our own laboratoiy\ Even on these visits I very 
seldom saw him, but became quite familiar with his 
assistants and with the general work in which they 
wore all img^iged. 

In January, 1883, armed with a letter of introduc¬ 
tion from my professor, I went down to Menlo Park 
to see Mr. Edison and ask him for a job. I knocked 
at the front door, Avas sent into the parlor and told 
to wait. For some time I heard conversation going 
on in the next room Avhere the family were at break¬ 
fast. After a while the conversation coasod and at 
the end of fifteen or twenty minutes I began to 
wonder whether I had been forgotten. Apparently 
I had, because a few minutes later Mr. Edison walked 
into the parlor, with his hands in the old-fashioned 
poekets which men wore in those times, a cigar in 
hia mouth, and said: **Whore the dickens did you 
come from?'' 

I presented my letter which he read and then 


rather crisply said, “Go down to *65' and see Charlie 
Clark and tell him I sent you.” I was nothing but 
a youngster and did not have the nerve to ask him 
for more details. I made some inquiries, however, 
and the next day went down to what was always 
called “05.” This was the headquarters of the Edison 
interests, a handsome brownslone house on Fifth 
Avenue, just below Fourteenth Street, and it was 
for many years the Mecca of all Edison men. Charlie 
Clark turned out to be chief engineer of all Edison's 
work and he sent me down to Goorck Street, which 
at that time was Avhere the electric dynamos were 
built. 

Clark had fitted up a laboratory which, for those 
days, was quite elaborate. We must have in mind 
that, at that time, funds w'orc rather low and elab¬ 
orateness did not really mean very much. There 
were, however, a dozen of us, mostly college graduates, 
all working for glor>^ and not for pay. In fact, the 
only one actually paid avrs Mr. Andrews, who was 
the head of the laboratory. 

In the same Avay that our apparatus was crude, 
the work in Avhich wu* were engaged was of the same 
character. We met with new problems almost every 
day. Some were solved by the construction of new 
apparatus and others by new methods of using the 
old apparatus. 

It was during my six months at the Qoerck Street 
laboratory that I came into closest contact with Mr. 
Edison. I could spend the whole evening telling about 
the various incidents which occurred which brought 
one or more of us in direct contact with him. I have 
in mind two specific events, however, which may 
give us some insight into this relationship. 

All the dynamos Avero tested by our crowd and 
were regulated for voltage by a resistance box in 
aeries with the field, and more or leas resistance was 
cut in by a commutator device turned by a handle. 
We got the idea that it was possible to have some¬ 
thing automatic, and T personally happened to Iw 
the one to Avhom this work was turned over. We 
designed an automatic regulator, in which the move¬ 
ment of a small arm was actuated by the strength 
of magnets. The arm was fitted Avith a brush, which 
contacted with the segments of the commutator, and 
the weakening or strengthening of the magnets pullod 
in more or less resistance. 

It worked very well in the laboratory and we 
thought we would try it on a new installation in 
the New York Athletic Club, which had just been 
built. When the current was turned on in the after¬ 
noon, the regulator worked perfectly. When, how¬ 
ever, a large block of light was added at one time, 
the regulator started to raoe and the lights went from 
one half eandlo power to double eandle power every 
ten or fifteen seconds. To say that I was frightened 
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putB it rather mildly. I grabbed the rooker arm 
with my hand and managed to steady it so that we 
oould get through the evening with comparatively 
little trouble. The next morning I went down to see 
Mr. Edison and told him the trouble. His reply 
was: that's easy. I will send you over some¬ 

thing in a day or two which you can put on to remedy 
the trouble." 

The device consisted of a small cylinder with a 
movable piston, which hud a small hole in it. The 
cylinder was filled with glycerine and sealed. The 
piston was directly connected to the rocker arm and 
the glycerine was forced through the small hole as 
the piston moved up and down. The hole was fitted 
with a plug, which enabled one to change its size 
at will, and the speed of the rocker arm was thus 
out down and absolutely controllable. It seems rather 
foolish to explain to this audience a device which 
is now BO well known and so simple, but you must 
remember that this was forty-eight years ago when 
most of these problems had not arisen and therefore 
had not been solved. 

After the device arrived at the laboratory, I re¬ 
member that wo all put our heads together and 
wondered why some of us had not thought of the 
solution, but it remained for Edison to instantly 
see the problem and its solution. 

As many of you may remember, the Edison sys¬ 
tem made use of the electrolytic moter for a number 
of years and until the mechanical meter was developed. 
This meter read amperes rather than watts and was a 
very ingenious and in fact a very simple chemical 
pro(!ess. A number of bugs developed and I found 
myself more or less of a specialist on this work. 
While we were carrying on some of the original 
experiments, Mr. Edison got out what would now be 
called a questionnaire. He propounded about one 
hundred questions and passed them out one at a time 
to the various men in charge of the meter systems of 
the companies throughout the country. The replies 
came to me, and it was my job to classify them and 
to talk them over with Mr. Edison and see if we could 
get any ideas which would help us. I was no excep¬ 
tion to the rule and he gave mo the same questions. I 
have a very distinct recollection of two of his com¬ 
ments. T do not remember the questions, but I re¬ 
member one of his comments was: “Edgar, this is no 
good. You ought to know better. Edison." The 
other was more satisfactory. He said, “Edgar, this 
is good. Edison"; and then, in his characteristic 
handwriting ho wrote underneath it—“This answer is 
so good that I wish you would expand it a little, as 
I want to pass it along to the other boys.” These two 
experiences may give you a little idea of the relation¬ 
ship which existed between him and those in his 
peiieonal employ. 


In 1884 we .made a very elaborate exhibit at the 
Eleetrioal Exhibition in West Philadelphia. I was 
there for three or four months constructing, operating 
and demolishing the work, Mr. Edison was a eon- 
stont visitor. He seemed tu take much interest in the 
exhibits, not only in his own but in those of other 
exhibitors. During its continuation it was visited by 
many foreign engineers, and on these occasions they 
were invariably accompanied by Mr, Edison. 

I remember a discussion which took place one after¬ 
noon between Sir William Preeeo and Mr. Edison 
on some detail of the system which Mr. Edison was 
showing. They differed in their views, and it was 
always a source of great satisfaction to me to re¬ 
member that time proved that Mr. Edison was right. 

In J885 tliere was a sufflciont number of Edison 
stations established throughout the country to war¬ 
rant the formation of an organization, bringing these 
people together. It was called the Association of 
Edison Illuminating Companies, and I do not believe 
there was a single meeting that Mr. Edison missed 
for at least twenty years. He, of course, was not able 
to take very much part in the discussion, as he was 
too deaf to hear well what was going on. He got a 
sufficient idea, however, to call us together informally 
between meetings and discuss privately most of the 
subjects which had just been presented publicly. 

In some respects the most interesting part of these 
conventions w'ere the trips to the convention cities. 
If they were any distance from Now York, we usually 
had a private train and Mr. Edison was the life of the 
party. The crowd would group around him in his 
drawing room and he would tell stories by the hour, 
some of US even sitting on the floor in order to get 
close enough to hear what he was saying. 

As I tell you this story, it does not seem as if I 
came in very close contact with him, but as a matter 
of fact, the opposite was true. His deafness pre¬ 
vented one from getting really intimate. In carry¬ 
ing on a conversation with him, it was rather em¬ 
barrassing to shout so loud that every one in the 
room could hear you, and many is the time that I 
wished that we were by ourselves so that I could 
express myself more definitely than I could in what 
was really a public place. 

On one of the hottest days in June, 1930, I had to 
go out to the laboratory and present Mr, Edison with 
a Memorial which had been passed by The Society for 
Electrical Development, After making the presenta¬ 
tion and chatting for three or four minutes, Mr. 
Meadoworoft, Mr. Edison's secretary, suggested, os 
he usually did, that we go outside and have our 
photographs taken. This picture was published in 
the Boston papers on the day of Mr. Edison's death, 
headed, “The last photograph taken of Mr. Edison." 

Ho had on what we woidd call a pongee suit, al- 
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though I t h jp y he spoke of it as China Bilk^ which it 
pnobabiy was. He reached down, took my hand, and 
asked me to feel of it and said: ''Did you ever see 
a]i 3 rthing quite so thin V* He pulled his trousers 
nearly up to his knee and said: "And I haven^t got 
anything on under it.” 

The late Elmer A. Sperry, who was president of 
the American Society of Mechanical Engineers two 
years ago and who took part in the fiftieth anniver> 
Bary celebration to which 1 later refer, in recounting 
some anecdotes of Mr. Edison, told the following 
story, which illustrates the side of his character which 
those who knew him well were accustomed to see; 

"Mr. Edgur has given us all a beautiful picture of 
Edison, the youth in overalls, swinging his legs from 
a work bench at Menlo Park. 1 want to draw a little 
picture of Mr. Edison at eighty-two. 

"When he came in he spied me with a canc. He 
said: 'Sperry, what are you doing with that caneT' 
I tried to explain that it was only a habit of mine 
that 1 had recently aeq\ured. He said: '1 have no 
use for a cane, now see me kick He jumped uj) out 
of his chair and kicked higher than his shoulder in- 
Btantly. 

"Of course we were all wonderfully amused and 
laughed. I believe 1 applauded. He said: 'Well, if 
you laugh at that, I will give you something to laugh 
at. I was away on one of these here vacations/ He 
did not speak in very respectful terms of a vacation, 
although I can not understand how he could resist his 
friend, Mr, Ford. I think he was the one who teased 
him into having his first vacation. Ho said: 'While 
on one of these here vacations, I kicked like that 
and Mr. Burbank tried to imitate me and he fell 
down on his back and hurt the back of his head. 
Hal Hal Ha!' 

"He laughed as though ho were a boy of ten. We 
could all see that the picture of Burbank picking him¬ 
self up out of the leaves and rubbing the back of his 
head must have been very vivid in his mind, as be 
recalled it, because he laughed until the tears ran 
down his face and we shared in his merriment.” 

Mr. Edison always kept up the acquaintanceship 
with those whom he called his boys, and as a result 
of this close relationship, some of his early associates 
organized, in tlic year 1918, what they called the 
Edison Pioneers. Those who have been associated 
with Edison up to and including the year 1885 were 
eligible to membership. There were, perhaps, 125 to 
160 who joined the association and there are remain¬ 
ing in this class to-day 106 members. We later 
broadened the organization to take in associate mem¬ 
ber*, those who were connected with Mr. Edison be¬ 
tween 1886 and 1900. This class was limited to 150. 
There are atill living 97. We also authorized a 
descendant membership, consisting of the sons and 
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danghters of either Uie members or the aseoeiate 
bm^ There are thirty of these. 

It has been our practice to have a dinner on Edisoa*! 
birthday, February 11, and we have usually had 
from 150 to 250 present, consisting of the memben 
and their families. One of these dinners was in Mr« 
Edison's own house, one or two in one of the upper 
floors of his laboratory, and the remainder in either 
a New York or a Newark hotel. Until within the 
last three years Mr. Edison and his entire family 
have attended these reunions, and he has rubbed 
shoulders with those who were with him in those 
early days. For the last two or three years he found 
it necessary to go to Florida on account of his healtii 
before the cold weather set in, and the meetings had 
to get along without him. 

It is on occasions like this that the old acquaintance¬ 
ships have been renewed, not only between Edison 
and the boys, but between the boys themselves. For 
example, at a meeting of the Pioneers held in Orange 
the day before Edison’s funeral, at which 160 were 
present, I met one man whom I had known intimately 
but had not seen for forty years. At these meeUngs 
Mr. Edison seemed to renew his youth and became 
really one of the boys himself. It was tinder these 
circumstances that wo all came to call him "The 
Old Man.” 

There is one thing that you people will have to bear 
in mind in thinking of the relationship between Mr. 
Edison and bis associates and that is his extreme deaf* 
ness. For the last two or three years he bad been 
what I should call absolutely deaf. He never learned 
lip reading, neither was he willing, until very recently, 
to try any of iliose mechunisms for the deaf. The 
result was that his conversation with his frienda, with 
the possible exception of his own family, were qiiite 
largely carried on by writing on slips of paper. 

When I went out to see him last year with The 
Society for Electrical Development Memorial, I had 
to write on a piece of paper, just how I happened 
to be there, and had to answer in the same way any 
questions which ho asked me about the society. This 
made it not only difQoult, but really embarrassing to 
try to carry on any conversation with him. Curiously 
enough, he seemed to understand his wife perfectly, 
but this was not in any sense lip reading, as she had 
to put her mouth up close to his ear when eomtmmi- 
eating with him. 

This infirmity sometimes had its ludicrous side* X 
remember about twenty or more years ago, when a 
dinner was given to Lord Kelvin, Sir William Thomp* 
son, at the Waldorf in New York, Mr. and Mrs. Edi^ 
son were present, and in the epeech-making 
took place some very complimentary ramarlm ; 
made by the chairman regarding Mr, Edison. SSlWIir* 
body, including Mr. Edison, applauded 
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His wife leaned ov^i pulled down hk head, end 
whispered something io him. He immediately blushed, 
sank down in hk chair and almost disappeared under 
the table. While he was very much embarrassed, he 
saw the joke, as did everybody else. 

Mr. Edison was given the honorary degree of Ph.D. 
by Eutgers College quite early in life. Some ten 
years ago the question came up of giving him the 
degree of doctor of science. I happened to be on 
the honorary degree committee, and it developed that 
two or three years prior to that time he had been 
approached by one of our leading trustees and had 
turned down the suggestion with the general expres¬ 
sion—**What's the useT” We agreed to make another 
attempt with considerable hesitation, but after talking 
tlie matter over with Mrs. Edison and his secretary, 
I put my attempts in a somewhat different way from 
that in which he had been approached before. 

I practically said to him; “Of course you don't care 
anything about this degree. It doesn't mean much to 
you, you have so many, but I want you to look at 
the other side of tJie picture. Rutgers is located 
within ten miles of where you did your most noted 
work. You have become a Jerseyman by residence, 
and Rutgers is distinctly a Jersey institution. More 
than a dozen Rutgera men have gone into the employ 
of you or your associate companies upon their grad¬ 
uation. I happen to be one of them. I think you 
owe it to us and to the college to let us show our 
appreciation of you.” This finally won him over, 
but even then my job was only half done. He has 
always had a great habit of forgetting appointments, 
or rather of becoming so absorbed in his work that 
he has neglected his appointments. I reported back 
to the college that he accepted, but that I would not 
guarantee his presence at the commencement exercises. 

When he found that he had to drive over to New 
Brunswick he demurred again, but finally things were 
smoothed out and he s tainted for the college. The 
academic procession was to stai^ at eleven o'clock. At 
ten minutes of eleven be apparently had not arrived. 
I was beginning to get very much disturbed and 
wandered around the campus, thinking that he might 
have been sidetracked by some acquaintance and had 
foi^tten where he was to meet the other delegates. 
1 finally drifted into the robing room and there T 
found him, sitting in an armchair way back in the 
back of the building. I rushed up te him and his 
only comment was, didn't like the looks of that 
crowd Out there, so I sneaked in the back door.” 

At the eollation which succeeded the ceremony, 
Mr. Edisou sat, as he always did on oeeasions of this 
Mnd, lookiim: a trifle bored. He did not hear whi^ was 
going on aod acted as if he wkhed the thing were 
over. FbaEy the glee elub grouped tbemsdves 

some of the col¬ 


lege Bonga. Yon never saw sueh a change in a man. 
He kept time to the mwie with his feet and with 
his knuckles on the table and showed very clearly 
that he was finally thoroughly enjoying himself. As 
he drove away from the campus that afternoon, Mrs. 
Edison turned to me and said; “1 am so glad we 
made him come. 1 think be has had a wonderfully 
good time.” 

The incidents which I have recited may give you a 
slight idea of the kind of a man be was to those 
who were associated with him personally. 

At the annual convention of the National Electric 
Light Assoeiation, held in Atlantic City in the sum¬ 
mer of 1929, a day was set aside as “Edison Day.” 
It was, as you know, just prior to the fiftieth anniver¬ 
sary of the invention of the incandescent lamp. It 
was my good fortune to preside and I opened the 
meeting with an address which 1 called; “The Inspira¬ 
tion of a Name.” I am not going to read it to you 
entirely, but there are a number of things in it 
which, although written before his death, are appro¬ 
priate to bo repeated now. These, 1 hope, will give 
you my conception of the other side of the picture. 
Speaking of the anniversary of the incandescent 
lamp, I said: 

“There will be those who will stress the inestimable 
value of this invention and his meritorious work 
leading up to and succeeding its accomplishment, 
while others, like myself, will be more inclined to 
consider the character of the man himself, and dis¬ 
cuss the individiud rather than his achievements.” 

The pages of history are illuminated with the 
names of those who have attained renown through 
some distinguished service for the welfare of man¬ 
kind. I shall classify these illustrious personages 
into two separate and distinct groups. 

In the first group the much larger number devoted 
their individual efforts to a cause which was dear to 
the hearts of their fellow men. 

Washington, the beloved Father of Hia Country, is 
a shining example of this type. He was called into 
service during a great national crisis which existed 
even before he responded to the summons. It may 
bo said to his everlasting credit and honor that ho 
carried out his task to a most successful conclusion. 
He found a struggling colony oppressed by the heel 
of a tyrant; he left a peaceful republic happy in its 
hard-earned freedom. 

Idneoln, the Great Emancipator, is another out¬ 
standing example of this type of famous men. He 
was called to preserve a nation. Ho not only threw 
off the shaoktes of the oppressed, but he perpetuated 
a unioii which was threatened with disruption and 
disaster. 

Thronghout all times and in all nations of the 
world there have been numerous other examples of 
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this devoted type. Many of tbeBei as in the cases 
of Washington and Lincoln, dedicated themselves to 
the preservation and upbuilding of their country, 
while others were inspired to action not by love of 
country, but through their consecration to religion. 
Contrast with these others who have used their talents 
in an attempt to break down and destroy civilization. 
These are the Ciu;sars and the Napoleons—warriors 
who have risen to fame as the conquerors of hostile 
nations, rulers wlio have roared vast empires to satisfy 
their ambition and lust for power. The former type, 
working for the upbuilding of some lofty principles, 
and the latter, disrupting the order of the world to 
satisfy their seKish desires, have all obtained the 
plaudits of the multitude. In almost every case they 
had been working for a cause, whether it had for its 
object creation, preservation or destruction. 

It is most difficult to analyze the thrill and emotion 
with which wo look back upon the achievements of 
these striking personalities to determine how much 
of it is due to their individual efforts and what part 
is the result of an interest in the cause which they 
represented. The two are so clearly associated that, 
unconsciously perhaps, we have lost sight of the cause 
and have placed the individual upon the pedestal, 
due to our fascination for the man himself. 

The other group to which I refer includes those 
who have risen to fame through accomplishments 
which were the result of a thought or an idea orig¬ 
inating in each inner consciousness. They were not 
called to proservo existing conditions, to introduce 
reforms, or to advance the interests of the church or 
state. They were pure individualists who assumed 
their tasks, not in response to a popular demand for 
a leader to accomplish some desired result, hut in¬ 
spired only by their own visions. They had a con¬ 
viction that there was some specific object which they 
could accomplish, and they carried their work to a 
succe.saful conclusion without outside advice or assis¬ 
tance. 

The poets, the philosophers, the painters, the 
musicians and the scientists are all men of this type. 
They have delved into the mines of nature’s mysteries 
and have brought to light gems of truth and beauty 
which have added to the wisdom and culture of the 
ages, and it remained for Edison to discover the 
source from which, at his magic touch, was created a 
new sun for a now world, dispelling darkness and 
bringing added comfort into the homes and revolu¬ 
tionizing the life and methods of a grateful world. 
For him nature revealed her hidden secrets, and 
through him a now industry sprang into being. After, 
centuries of unconscious waiting, the world awoke to 
realize that the dark watches of the night had wasted 
away and a new day of light and gladness had dawned 
for mankind. 


1 shall not attempt to recount the practical results 
which have followed this invention. 1 am leaving 
that as a theme for others. The thought which is 
uppermost in my mind has to do with Edison, the 
individual and the friend, rather than with Edison, 
the inventor and the discoverer. There are many 
members of the Edison Pioneers still carrying on 
and I feel that their thoughts are running parallel 
with mine, and that they will agree with me when I 
state that we are inspired not so much by what he 
has done ns by what he really was. Those of us who 
have been closely associated with him and knew him 
intimately have received an inspiration whi<‘h, though 
difficult to describe, is nevertheless profound and en¬ 
during. While we have been amazed at the volume 
of his achievements, and spellbound by his energy 
and perseverance, we have been especially touched 
by the warmth of his affection. Though he may be 
acclaimed a leading scientist and inventor, though he 
may be pointed out as the highest type of American 
citizen, those of us who knew him best will ever pro¬ 
claim him, above ail, a staunch and faithful friend. 

Always modest and of a retiring nature, he has not 
desired fame or honors, although his fellowmen have 
praised him for his integrity of character, have 
honored him for his achievements and loved him for 
his self-sacrificing regard for others. Throughout his 
whole life no labor was too groat to be undertaken 
for the accomplishment of a purpose when once his 
mind was determined to pursue it. Truly his life 
was a life of service, and we of the utility industry, 
whose basic principle is service, find in his life and 
work an example which it is an honor to follow. 
When confronted with a problem, the solution of 
which taxes our utmost powers, we may be encouraged 
to persevere when we remember how Edison con¬ 
quered the apparently unattainable by dint of hard 
work, untiring zeal and unlimited perseverance. 
While we credit Edison with a remarkable degree of 
genius, we have his own modest testimony that much 
that he had accomplished has been due to hard work 
and perseverance; though we lack the natural powers 
which he possessed, we may be inspired by his example 
to accomplish much in the world if we apply our¬ 
selves to the tasks which are ours with his determina¬ 
tion and his willingness to labor. To follow is the 
lot of the multitude; to load is the privilege and 
responsibility of the master mind who dares to stand 
alone, if necessary, while adhering to the principles 
which he beliovos to be sound and logical. 

Edison has blazed the trail through unknown wilds, 
while others looked on with unbelief. His was the 
task to load the way and true to his high oalling, he 
emerged with the fruits of victory amid the plaudits 
of those who had been unbelievers. 

In looking back to review the wonderful results 
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which he has accomplished during his fourscore years, 
we are again astounded that this man of mature years, 
but young in mental capacity and in resourcefulness, 
has within very recent years taken up a new line of 
endeavor and, we have every reason to believe, has 
brought to a successful conclusion an important de¬ 
velopment in one of the leading commercial indus¬ 
tries of our times. Apparently there has been no 
limit to his possibilities. When those of us who know 
him intimately and were inspired by his personality 
shall have faded from memory, the name of Edison 
will still live and grow with the years, an inspira¬ 
tion of the sons and daughters of every tongue and 
every nation who see the light and render thanks to 
him who invented it. 

There are undoubtedly many of you who are listen¬ 
ing to me to-day who either do not appreciate or 
who underestimate what this means. All I can say 


is that 1 am sorry for what you have mbsed. While 
all of us engaged in the public utility business are 
proud of our industry and really feel and believe that 
it is one of the most important as well as interesting 
businesses in the world, I want you to realize that 
there are some of us, perhaps few in number, who 
have a deeper feeling than that felt by the greater 
majority. It is a feeling of pride, experienced not so 
much on account of w^hat Mr, Edison himself has done 
as for what he has inspired us to do. I do not think 
that any one could have been associated with him for 
a generation and not be influenced, perhaps uncon¬ 
sciously, by the spirit which has actuated him. It is 
hard to put into words just how we feel. Personally, 
I feel like bowing my head and being thankful that 
my good fortune enabled me to live my life in the 
atmosphere he has created and under the inspiration 
of his name. 


EDISON’S CONTRIBUTIONS TO SCIENCE 
AND INDUSTRY 


By Dr. F. B. JEWETT 

VIOIC 'PRESIDENT OF THE AMERIOAH TELEPHONE AND TELEGRAPH COMPANY 


To undertake, within a few weeks of his death, 
anything like a judicial appraisement of Thomas Alva 
Edison in the matter of his contributions to science 
and industry is to attempt the essentially impossible. 
Even had he been a man of lesser stature, insufficient 
time would have elapsed in which to develop a fair 
perspective of his achievements. In Edisonb case a 
longer period than usual must ensue before we can 
sec clearly just how his work has fitted in with that of 
his contemporaries and into the foundations on which 
subsequent structures of science and engineering and 
industry grounded in engineering have been built. 

Despite the limitations which the undoubted great¬ 
ness of Edison imposes on us at the moment, it is 
nevertheless fitting that a tribute to him and his work 
should be made at this the first meeting, following his 
death, of the American Association for the Advance¬ 
ment of Science. Clearly any tribute to the man or 
any appraisement of his work, if it is to be of real 
worth, should be by those having the right of classifi¬ 
cation among Edison’s peers in his own field. In 
this respect I feel myself incompetent, and my sole 
justification for appearing before you is that I may 
have a right to voice an opinion of those who, while 
not of Edison^s stature, were nevertheless his con¬ 
temporaries and workers in the fields which he en¬ 
riched by his contributions. 

Because Edison's name has been a household word 
throughout the world for nearly half a oentury-^i 


name to conjure with and to many that of a some¬ 
what mythical personage against whose inquiry no 
doors of science were locked—one runs the distinct 
risk of overvaluing Edison's real achievements. On 
the other hand, one runs equally the risk of under¬ 
rating these same achievements in endeavoring to 
avoid the obstacles of the first dilemma. If therefore 
any of you should feci at the conclusion of these 
remarks that I have erred in ray appraisal, I trust 
you will appreciate the situation in which I am placed 
in attempting to do now, in respect to a man for 
whose attainments I have the highest regard, some¬ 
thing which would best be done ten or fifteen years 
hence. 

While the titles for Dr. Millikan’s appraisement of 
Edison and mine are the same, we have agreed to 
approach the matter from different angles—he from 
the point of view of fundamental science, on which 
all engineering is founded, and I from the point of 
view of those practical applications of science which 
are peculiarly the province of the engineer. 

Whatever additions to fame and recognition may 
have como to Edison in his more mature years, a sur¬ 
vey of his achievements as on inventor, engineer and 
pioneer in industries grounded in engineering makes 
it clear that he did relatively little during the last 
forty years of his life to add luster to the fame of 
his earlier achievements. As a matter of fact prac¬ 
tically all Edison’s claim to the title of the greatest 



66 SCtMifCB 


AmericaD inventor grew out of his work and achieve¬ 
ments in the decade between 1870 and ISSO. One has 
but to look over the astounding list of his accomplish¬ 
ments in this ten-year period to appreciate the things 
which raised him to such a lofty and secure pinnacle— 
a pinnacle both lofty and secure not only in the esti¬ 
mation of his fellow iVmericans but in the esti¬ 
mation of men everywhere. In the years which fol¬ 
lowed this prolific period, and particularly in the 
decade between 1880 and 1890, Edison’s contributions, 
while vast and important, were essentially different 
from those of the years in question. They were in 
the main contributions to the successful employment 
of his earlier work and were devoid of the brilliance 
of imaginative insight then so characteristically evi¬ 
denced. 

Nor is it surprising, when one comes to look back 
on Edison as he was at that period and on science 
and engineering as it then existed, that he should 
have been so enormously productive during these few 
years and that subsequently bis life should have run 
in quieter waters, so far at least as concerned the 
making of substantial additions to the tools of engi¬ 
neering and industry. 

Despite the fact that Edison was imbued to the 
highest degree with that characteristic which is the 
hallmark of science, namely, the characteristic of 
subjecting every theory to the acid test of controlled 
experiment, he lacked nevertheless the formal training 
which we normally associate with men of science and 
engineering. As an offset to this lack of formal 
training he had an intuitive insight which was unique, 
an insatiable curiosity and a dogged determination to 
overcome all obstacles. All tliese were associated to¬ 
gether with a physique which permitted a punishment 
of the body that few men could have undertaken or 
stood. 

In the decade of the seventies Edison was in his 
prime not only from the standpoint of his physical 
being but also from that of liis creative imagination. 
Fortunately for him and for the world in which he 
lived, the development of science and engineering had 
during this era reached just to the point where men 
like Edison were required and where they could find 
the fullest possible play for their particular genius. 

A great store of new facts in what we are now 
sometimes wont to consider as the grosser physics, in 
distinction to the more ethereal physics of our present 
time, had been assembled. To make these facts avail¬ 
able for the everyday uses of society required just such 
an inventive genius and engineer as Edison proved 
himself to be. It was characteristic of Edison that he 
saw and seized the opportunity which was his to his 
own and the world's very great advantage. That the 
years of his life subsequently were devoid of spec- 


taottlar achievements in the field of inventfton Is hot 
surprising. All the forces of life end society were 
against this. Fecundity in ideas is peculiarly the 
normal characteristic of man’s earlier years. Further, 
in Edison's case—practical man that he was—the car¬ 
rying out of the intricate details which were the 
normal fruitage of his own creations demanded a vast 
tax on his time and energy, which left him little of 
either to devote to new and untrodden fields. Also, 
as science itself developed, the practical application 
of new knowledge came to require a type of training 
which Edison did not possess. 

That this is so, and that Edison during the last 
part of his life was not the same conspicuous pro¬ 
ducer of new things that he had been in his early 
manhood, is not in any way a detraction from his real 
greatness. 

Coming back now more specifically to the things 
on which it seems to me Edison’s claim to greatness 
is firmly grounded, we find them to be four in num¬ 
ber. First, liis work in the field of telegraphy in the 
very late sixties and early seventies; second, his pro¬ 
duction of the carbon telephone transmitter in 1876; 
third, his invention of the phonograph in 1877, and 
finally his development of a practical incandescent 
lamp and of the system of electrical generation and 
distribution needed to employ it practically, in 1879 
and in the years immediately following. 

Of the four, the invention of the phonograph is 
unquestionably hie greatest single achievement from 
the standpoint of daring imagination, while his devel¬ 
opment of a practical incandoscont lamp and of all 
the adjuncts that were required to make it commer¬ 
cially available, was his greatest engineering achieve¬ 
ment. Since this last achievement marked the incep¬ 
tion of a great industry which has carried his name 
to the far places of the world, it is probably the thing 
by which he will be longest and best known. 

Outside the ranks of those in the ooznmunication 
field itself, the world now hardly thinks of Edison as 
a great contributor to the development of distant 
electrical communication. This is due to the fact that 
despite the importance of his inventions to the art of 
the period in which they were made, they haVs with 
the passage of time, for the most part, now passed 
into the oblivion of ancient things. Other develop¬ 
ments and other applications of a science ^^d 

not exist when Edison was a young man have dis¬ 
placed them. The Edison quadruplex and the various 
other things which he devised were nevertlteless le¬ 
vels of ingenuity in their time and, while thsiy last^ 
greatly to the advantage of telegraphic commtlhich^oii 
and its development. 

In the field of telephony Edigon's work in 
ticn with the development of a ear^bmi 



detiee wbkh was needed to give a 
mighty forward impetus to Bell’s great fundamental 
invMition-*'has had a more lasting life. Carbon trans¬ 
mitters in one form or another are still the basic 
instrumentalities for translating sound vibrations into 
eleotrical vibrations. Nevertheless, Edison touched the 
telephone art only at a point, and except for the last¬ 
ing results which grew out of this contact, be did not 
influence the development of this art as he did that of 
the electric light or phonograph arts. 

In his invention of the phonograph Edison dis¬ 
played an imagination, a skill and a perseverance of 
the very highest order. This invention alone might 
well have inscribed his name indestructibly in the 
history of America and of the world. Just as Alex¬ 
ander Graham Bell’s name will go down through the 
ages as the man who made possible the instantaneous 
transmission, to a distance, of the human voice, so the 
name of Thomas Alva Edison will go down as that 
of the man who first made possible the preservation 
in time of the human voice. 

At a time when phonographs, both acoustical and 
electrical, are an everyday commonplace, and where 
most of those in the world who are less than forty 
years of age can hardly conceive of life without the 
phonograph, it is difficult to appreciate the degree of 
daring which Edison displayed in even imagining that 
he could imprison such a fleeting thing os the energy 
of the spoken word. Equally difficult is it for the 
average man of to-day to conceive of the darhig in¬ 
volved in imagining that out of the prison thus created 
could come, at some remotely distant time, a repro¬ 
duction of ancient words, possibly those of men long 
dead, with the full vigor and clarity of the original 
speech. 

With the successful completion, in the late seven¬ 
ties, of his long and arduous quest for a suitable 
filament material and its incorporation in a properly 
designed and evacuated glass container, Edison turned 
a hitherto scientific oddity into a practical and com¬ 
mercial light-producing instrument The carbon fila¬ 
ment ineandeseent lamp as it came from Edison’s 
hands contained in itself enough of ingenuity, pains- 
takijQg research and elear insight into fundamental 
requirements, both scientific and practical, to have 
insured him a permanent place in the histoiy of eleo¬ 
trical development, had he done nothing else in the 
field of electric illumination. For Edison the in¬ 
candescent lamp was but an incident, however In 
itself it was useless for the purpose he had in mind. 
It was merely the fiis| link in the chain which he was 
to foige in ereoting a great new industry of immea- 
aurable benefit to mankind. The forging of this chain 
waa to attord Udisou ample opiportunity to show him- 
a engi^^ as well as a gr^t invmitor, and 
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waa to cozwume a major part of his time and energy 
for a decade or more. 

As an inventor and experimentalist he had produced 
an ingenious and potentially valuable illuminating 
device, but the electrical art of 1879 was almost 
entirely devoid of the things to make it commercially 
available. Seldom has the creator of so perfect a new 
tool found the field so bare. More seldom still has 
one done so much to create an art around and for his 
tool as Edison did in the ten years following 1879. 

Generators, systems of distribution and utilization, 
switchboards, auxiliary equipment and adjunct de¬ 
uces, large and small, in vast profusion flowed un¬ 
ceasingly from Edison and the group of intelligent 
young men with whom he surrounded himself. In the 
welter of this torrent of new things no one will 
probably ever know just who was initially responsible 
for each and every one of them. Three things are 
certain, however: first, Edison himself was the creator 
of the principal items; second, his was at all times 
the guiding mind and the driving force; third, the 
group of men who later came to be known as Edison 
Pioneers, and who were and in large measure still 
are dominating factors in the electric light and power 
industry, were youths of his discerning selection. 

No better proof of the fundamental soundness of 
Edison’s work in those early days of electric illumina¬ 
tion is required than the knowledge that the basic 
things of the art he then developed are still the basic 
things of the vaster art which has evolved from it. 
New devices and applications, many of them involv¬ 
ing scientific knowledge which did not exist when 
Edison was pioneering, have been made in inventions 
and uses, but still in its fundamentals the art of elec¬ 
tric illumination is the art as Edison created it. 

Nor was this art merely the result of happy chance 
shot through by flashes of brilliant imagination. Bril^ 
liant imagination there was in plenty, but at the bot¬ 
tom it was the result of clear thinking, untiring labor, 
faith and a willingness to face facts of every descrip¬ 
tion and mold them all to an ordered progress. 

Only a great engineer as well os a great genius 
could have done the things which Edison did in the 
electric light and power field. That his work and 
his preeminence were recognized by his contemporariea 
is evident when we come to examine the roster of 
names which make up the great eleotrio light and 
power companies. Many of the most brilliant stars 
in the galaxy of these organizations have the name 
“Edison” as part of their title. Had these names been 
chosen in recent years one might attribute the choice 
to some desire to capitalize the popularity and mys¬ 
tery which has come to be attached to Edison and his 
work. The fact tbkt the names go bsek in most 
Btaneos to the very early beginnings of the tleetrie 
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light and power industry, and so to a time when Edi¬ 
son was but little known outside of his own field, 
makes it clear that within that field he w'as even then 
recognized as master. 

If one were wi'iting a complete biographical ap¬ 
praisal of Edison and his works, pages could easily 
be filled with descriptions of the tremendous array 
of things which he produced and patented, and of the 
wide range of his interests. In so short a note even 
as the present one there is great temptation to expand 
the list to include a few more items, notably his work 
in the motion picture art. Some of this work is but 
little inferior to that which seems to me to constitute 
Edison^s principal unassailable claim to fame. 

The amazing variety of the things which Edison did 
and the fact that he seldom made contact with any 


art without contributing something to its advance lead 
one to speculate on what might have happened to the 
development of some of these arts had Edison concen¬ 
trated his attention on them during the years of his 
greatest productivity. 

In closing tliis brief appraisement of the engineer¬ 
ing side of a man for whom I had the most sincere 
regard, I can not refrain from voicing a bit of regret 
that during his evening years his name should have 
been so frequently associated with inconsequential 
things or with personal idiosyncrasies, with which we 
are all amply provided. While these associations sub¬ 
tracted nothing from the judgment of men who knew 
Edison’s real worth, they did unquestionably portray 
a great man in a somewhat false and belittling light 
to vast numbers of a younger generation. 


EDISON AS A SCIENTIST 

By Dr. ROBERT ANDREWS MILLIKAN 

DIRECTOR or THE NORMAN BRIDGE LABORATORY OP PHYSICS, CALIFORNIA INSTT'IUTE OP TEOHNOLOOT 


1 AM asked to say something about the scientific 
qualities and achievements of Mr. Eduson. But from 
my point of view tho scientific influence of any man 
is SO interwoven with, his character, with his mode of 
thought, with his outlook on life as reflected in his 
acts, his words and his daily walk among his fellows 
that I prefer to let what I say about Mr. Edison^s 
science grow out of a somewhat broader consideration 
of the qualities which made him the commanding 
figure that he was and that, as I think, he always will 
be. 

I should like to raise first one very fundamental 
question. Is it merely an accident, a coincidence, 
that the two greatest scientists of the nineteenth cen¬ 
tury, the two who, the world over, would be first 
named as the most significant creators of the age of 
electricity with all that it has meant to the world, 
namely Michael Faraday and James Clerk Maxwell, 
were also great souls, possessors in peculiar measure 
of the virtues which in all times and all places have 
been regarded by mankind as the most fundamental, 
namely, modesty, simplicity, straightforwardness, 
objeotiveness, industry, honesty, human sympathy, 
altruism, reverence and a keen sense of social respon¬ 
sibility. These qualities arise, I think, from one great 
all-inolusive quality, namely, balanced but penetrating 
and objective judgment, i.c., from a correct under¬ 
standing of relations between phenomena, social as 
well as physical, including that of one’s own position 
in the scheme of things: and this quality, this x>er- 
oeption is precisely what gives tho great scientist his 
insight and his effectiveness. Smart rogues, clever 
scoundrels, gifted egotista, exist, no doubt; but do they 


do the things that livef I suspect not often. Cer¬ 
tainly history is replete with the names of great 
scientists who have also been great souls—Copernicus, 
Leonardo da Vinci, Newton, Kepler, Faraday, Helm¬ 
holtz, Pasteur, Maxwell, Kelvin, Lorentz, Einstein. 
What a galaxy of greatness not merely as scientists 
but as men! 

Had Edison their quality and was this the reason 
of his greatness T I did not know him intimately, but 
I saw enough of him to be sure that I saw some of 
their virtues. He had not the educational background 
of most of them, and might therefore have been ex¬ 
pected to be somewhat wanting in their breadth of 
vision, but the very exceptional minds—the really 
great—do not need the schools, for they appreciate 
what educational opportunity means, and have the 
capacity to become educated without tho aid of the 
schools. This quality—the sine qua non for a scien¬ 
tist—namely, the appreciation of one’s own ignorance 
and limitations coupled with the eternal urge to loam, 
and the will and power to follow that urge—I myself 
had the opportunity to see in Edison, 

During the war when we were both engaged in 
Washington I spent an evening or two with him. He 
was then, at the age of seventy and more, reading 
some of the newer books that were then appearing 
in the field of pure science, and asking intelligent 
questions about them, too. His ears were gone, but 
there had been no crystallizing of his mind, such as 
occurs with some of us before we are bom; with 
others, especially with so-called men of action, before 
we are forty; and with most of us, efven with those 
who have learned to combine the art of knowing wifli 



the of by the time wt aze seventy. 

That Edison above all men retained his essenti^ 
modesty, simplieity, intelleettial honesty and willing- 
nesa to learni in spite of the disease to which it was 
his miafortone to be exposed in early life and con- 
tinnonsly thereafter, is, I think, the best proof that 
we have of his real greatness. 1 refer of coarse to 
the disease which attacks and Edmost always lays low 
football heroes, movie stars, presidents and kings— 
the disease of publicity and adulation. 

There seems to be no known method of inoculating 
human beings against that disease. Only the really 
great, apparently the extraordinarily great, are 
immune. One can sot it up as a well-nigh universal 
law that '^human nature can not stand too much 
com,” and but few men in our American history have 
had BO much of it as did Edison. Did it go to his 
head, as it has done in the case of so many others 
who have been almost great? I could see no indica¬ 
tion of it. The fact that his name became probably 
the best-known one in the United States, that com¬ 
mercial electrical companies from one end of the 
country to the other adopted it as their trademark, 
as a guarantee of their quality, that sycophants and 
exploiters swarmed about him—all this apparently 
left him practically untouched. 

Nor was this merely the impression which he made 
upon me, one individual scientist. 1 well remember 
when Professor Fabry, of Paris, the head of the allied 
scientific mission sent to the United States by the 
Allied European Governments during the war, came 
back from a visit with Edison and said, ^^Simple, 
direct, intelligent, unspoiled—a very much greater 
man than I expected to find in view of the way his 
name has been exploited and the kind of influences 
with which he has been surrounded” Bo much for 
the fundamental qualities which make true greatness 
in a scientist. 

As to his actual accomplishment in science. It is 
oustomaxy to make a rough-and-ready distinction be¬ 
tween pure science and applied science, and it is 
indeed possible to set up definitions which bring out 
the difference as applied to a given time and place, 
but in the ultimate analysis all increase in knowledge 
is directed toward one single end, namely, the in¬ 
crease in human satisfactions. When one talks about 
picrsuing knowledge for its own sake he is only as¬ 
serting his belief that it is important to stretch the 
mind of man, to feed his intellect and bis soul as 
wtii as his body. At one time and place, for example 
in time of famine, the latter, 4.$,, the material ne^, 
may be the all-important one; at another time and 
plaee, for examplcr in ^ time in which the capacity 
for produeiitg material things is superabundant, the 
fonaet^ ^ 1^ ^4^ may be a vastly more 

T^aited States the period into 


whieh Mr. Edison was bom was one which called 
loudly for the increase in material facilities. It was 
a new and a largely undeveloped country calling 
violently for transportation, for communications, for 
the means to make one man’s labor produce the 
maximum of goods. Edison heard that eoll, saw that 
need, and bent his matchless energies and capacities 
to meet it. Our country through our patent laws had 
striven to stimulate our people in just that direction. 
Hence with his gifts and his background it was prac¬ 
tically inevitable that his contributions to human 
progress should have found their outlet almost en¬ 
tirely through the patent of&oe. 

Had he been bom to-day when, through the applioa- 
toin of science, mankind in the United States can 
produce more food that it can eat, more clothes than 
it can wear, more buildings than it can occupy, I 
venture to estimate that he would have seen, as you 
and I see so clearly now, that the satisfactions that 
come from the stretching of the human mind, through 
the growth and the dissemination of knowledge, and 
through the giving of leisure for the acquiring of the 
knowledge of how to live more wholesomely, more 
inspiringly as a race than we live now, has pushed 
itself to the front as the greatest of our present 
human needs. New occasions have indeed taught new 
dutiea Having fed his body, man’s next great need 
is to feed his intellect, his heart and his soul. In a 
word, the relative importance of pure science and 
applied science in the United States has undergone 
a change since Edison was bom and that for two 
reasons, first, because all applied science grows out 
of pure science, and if the springs that feed the 
river dry up presently there will be no river left; 
and second, because having learned how to feed and 
clothe the body the art of living, which comes from the 
growth and spread of knowledge, is now our greatest 
need. “Crescat scientia, vita eicolatur”—“Let 
knowledge grow that life may be enriched.” 

Thus far I have said nothing about Mr. Edison’s 
specific scientific accomplishment as distinct from his 
engineering and industrial contributions. There were, 
however, two of them. The so-called Edison effect was 
discovered in 1883 and patented in 1884. It under¬ 
lies in a way the whole vacuum tube art with all 
that it has since been found to mean for the life of 
the race, but nothing came of it then because neither 
he nor any one at that time understood it, or had 
the time, or the uige so conspicuously displayed by 
Faraday, to ^op and find out what it meant; «.f,, why 
nature worked that way. The credit for finding out 
goes in this ease to Edison’s scientific successors two 
decades later. 

The second scientiflo aceompUahment is enough by 
itself to medw any man komortal, for to Edison alone 
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belong the credit of conceiving, and showing how 
mortal man may speak with his iiving voice directly 
to all the generations that follow after him. Could 
we to-day but hear Socrates and Marcus Aurelius 
and Shakespeare and Newton and Franklin and 
Gk»ethe and Faraday and Maxwell, as our children 
and our children's children through the long ages 


will bo able to bear their counter-parts of to-day and 
of all the times yet to come, would we not build an¬ 
other Promethean legend around that deed akin to 
that of stealing fire from heaven and bringing it 
down to men. That man has lived and worked and 
walked on earth with us in our generation. Thomas 
A, Edison is his name. 


EDISON’S LABORATORY IN WAR TIME 

By Dr. KARL T. COMPTON 

PRESIDENT or THE MASSACHtTSETTS INSTITUTE OP TECHNOIiOQT 


Da, Jewktt and Dr. Millikan have discussed the 
importance to science of some of Mr. Edison’s inven¬ 
tions and investigations. My own talk will, like Mr. 
Edgar’s, be based on a personal contact with Mr. 
Edison and his laboratory, and through it I wish to 
give additional details to the picture of Edison as a 
workman and as a scientist. 

Immediately following the declaration of war in 
1917 Mr. Edison telephoned President Hibbcn, of 
Princeton, requesting him to send to his laboratory 
four scientists as volunteer war workers. I went 
with three of my colleagues from the department of 
physics and remained for the months required to 
bring to a conclusion the problem which was set for 
me by Mr, Edison. 

All through the war the newspapers published fre¬ 
quent stories of Edison’s war activities and of the 
secrecy in which they were carried out. One story 
which I remember described experiments carried on 
in the dead of night on the top of a mountain with 
armed guards posted all around the base. Whether 
these stories are true or not I do not know, but I 
do know that Edison’s research laboratory was actively 
at work and that contact with this work gave me a 
vivid picture of Edison and his methods. 

Immediately upon meeting Mr, Edison and barely 
taking time to say *‘how do you do,” he took out his 
pencil and began to describe a problem which had 
been put up to him by the Naval Consulting Board— 
the problem of increasing the efficiency of the driving 
mechanism of a torpedo so that a larger amount of 
explosive could be stored in it without changing its 
range or size. He gave me a very brief history of 
the development of the present torpedo, told mo the 
conditions which an improved torpedo would have to 
eatisfy, and told me to come back to see him when 
X had a solution. 

In about three weeks I reported to him that I 
had found three fuels which seemed to offer possibil¬ 
ities. He disposed of these solutions in three sen¬ 
tences: A can only be obtained in Germany. 

Fuel B has been tried but discarded because of the 


danger of explosions. Fuel C, which included wood 
alcohol, is no good because the sailors drink the d— 
stuff.” 

So I went back for another couple of weeks and 
returned with a fourth solution. Mr, Edison took the 
papers, looked over the calculations, muttering the 
while to himself, and then said, '^When I don’t under¬ 
stand work like this 1 get two men to work at it in¬ 
dependently. If they agree, maybe it is all right; if 
they don’t agree, I get a third man. Gk> up into 
room — and see whether you agree with a young 
fellow from Columbia University whom I put to work 
on the same problem.” 

On interviewing this Columbia scientist I found 
that we agreed entirely as to method but disagreed 
radically as to conclusions. Whereas I had found 
very few fuels possibly superior to those which the 
Navy was using, he had found that almost every fuel 
was superior. On looking over his work, however, I 
found that he had based dl calculations on a formula 
for alcohol, C^^ H^jj which is sugar. In other 
words, he had been actually finding out what fuels 
would be better than sugar for driving the Navy’s 
torpedoes. When I asked him where in the world he 
had got that formula for alcohol be said, ^'You see, 
I am a mathematician and not a chemist so I went 
to the library,” and with that he showed me an 
ancient book on chemistry, in which C^^ 0^ 

was actually given as the formula for alcohol. 

Following this conference, Mr, Edison arranged for 
me a visit to one of the naval torpedo stations, where 
the calculations were checked by the torpedo engineer 
and the work was left in the hands of the Navy, with 
what results I do not know. 

A second investigation illustrated Mr. Edison’s 
great fertility and imagination. There had been 
numerous demands for the development of a super- 
sensitive microphone for detecting enemy operations 
by night or under the ground or beneath the sea. 
According to Mr. Edison the ordinary carbon granule 
microphone had too high a resistance, and he wanted 
to try metal granules, he said, “metal grantdas 
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are too blamed sluggiab. We mast make them 
lighter.” He so devised this scheme: First he got a 
large supply of hog’s bristles from a local brush fac¬ 
tory; then he plated these hog bristles with a great 
variety of different metals. Some of them were 
plated by the electrolytic process, which he used in 
manufacturing his phonograph records; others were 
plated by cathode sputtering in a vacuum; and still 
others by the condensation of evaporated metals. 
When each of these hog bristles had plated on to it 
a thia coat of metal, the bristles were cut up into 
tiny lengths, each about a hundredth of an inch long, 
by a microtome such as is used in cutting specimens 
for microscope slides. These tiny little cylinders 
M^ore then placed in a bath of caustic potash, “the 
stuff men dissolved their murdered wives in,” said 
Mr. Edison, which dissolved out the hog bristle and 
left a tiny hollow cylinder of metal, shaped like a 
napkin ring, and these were the mctnl granules which 
were used in place of carbon for the experimental 
microphones. How well they worked I do not know, 
since I did not see the conclusions of the test. My 
guess would be that they did not work ns well as 
carbon, since scientists think that there is a peculiarity 
in the structure of carbon which makes it particularly 
effective for microphonic purposes. It was one of 
Mr. Edison’s characteristics, however, that he would 
not let his own, or any one elsc’s preconceived ideas 
stand in the way of making a test. This practice 
certainly led to many futile experiments, but it is 
equally true that it led to some successful discoveries 
which caused the scientists to revise their earlier 
ideas. Edison was not ignorant of what others had 
done, even though he often appeared to pay little 
attention to it. A great reader, frequently, before 
starting, he read everything which had been published 
on the subject 

Typical of another method of Mr. Edison’s work 
were experiments on flame throwers and on subma¬ 
rine periscopes. The flame thrower was desired to 
throw a stream of liquid as far as possible. In order 
to get the right design of no7.zle Mr. Edison in¬ 
structed one of his helpers to build in his shop a 
whole series of nozzles with every gradation of angle, 
length and shape within wide limits, and to pick out 
the one which threw the stream the farthest. 

In the case of the submarine periscope the problem 
was to prevent the deposit from evaporated salt 
water spray from rendering the periscope mirror non- 


refleoting. To prevent this several things were tried, 
one being to bathe the mirror periodically with mate¬ 
rials of very low surface tension, which would pre¬ 
vent the accumulation of water in drops. For this 
purpose a whole aeries of liquids was tried and the 
most satisfactory one selected. 

These last two war problems illustrate the method 
of continual search and trial which underlay much 
of Edison’s work. Notable examples are found in 
his selection of elements for the Edison storage bat¬ 
tery and in his preparation of more than 10,000 
double chemical salts in the endeavor to find the 
most satisfactory fluorescent screen for use with 
x-rays. 

It is a mistake, however, to think that all Edison’s 
work was carried on by this search and trial method. 
Bock of everything which he did or tried there was 
always an idea. The starting point was always tbe 
need of accomplishing some purpose, the second 
stage seemed to be the suggestion of various ways of 
accomplishing that purpose, and tlie final stage con¬ 
sisted in trying out these suggested solutions in as 
thorough and systematic a manner as possible in 
order to find the best. 

Edison’s success lay, I believe, equally in his hand¬ 
ling of all three of these stages. He was uncommonly 
alert to opportunities for supplying a need or pre¬ 
senting an improvement. He was uncommonly in¬ 
genious in figuring out ways of designing apparatus 
to do what he wanted it to do, and be was one of 
the most patient and persevering men who ever lived 
in carrying through bis ideas to the last stage of 
comprehensive test 

There ore some who think that tlio day of the in¬ 
ventor of Mr. Edison’s type has passed because of 
the continually greater and greater degree of special¬ 
ization and scientific background which is demanded. 
Whether or not this is true, it is certainly true that 
the talents which Mr. Edison possessed are talents 
which will always find their outlet in creative service. 

Quoting from the inscription under an Edison 
portrait that appeared in the General Electric jRa- 
view: 

He had the boyish fancy to create, 

Invent, devise, design, and fabricate. 

Sanguine and ardent, bold and fertile too, 

He dreamt. Then worked—and made his dreams come true. 

J. B. H. 


OBITUARY 

SAMUEL MATHER span of life, Mr. Mather had devoted a large part of 

Sauttsl Matebb died in Cleveland, on October 18, his energies and of his fortune to bettering the condi- 
1931, at the age of eighty years. Through this long tion of mankind. In this he blended warm-hearted 
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vyxapathy with aomid judgment and dear vision. His 
innttmerable b^efaotions extended to many humani* 
tarian enterprises over the face of the globe. He gave 
freely to relieve immediate needs, but his wise under¬ 
standing inclined him particularly toward the funda¬ 
mental things that make for lasting results. His long 
service ua trustee of Western Beserve University and 
of the Lakeside Hospital gave him the opportunity of 
personal insight into the beneiite that mankind derives 
spiritually from higher education, and physically 
from medical science. These occupied an ever-enlarg¬ 
ing place in his interest and to them he gave buildings, 
endowments and annual subscriptions with great 
liberality, without diminishing his helpfulness to other 
humanitarian activities. 

As vice-president of the trustees of the university, 
president of the board of trustees of Lakeside Hospital 
and chairman of the board of trustees of the Univer¬ 
sity Hospitals, he came to appreciate the benefits of 
the intimate cooperation of those institutions. He wxis 
a prime mover for securing the site of a medical center 
in the heart of the university; his personal munificence 
supplied the funds for the new Medical School Build¬ 
ing; his influence determined the university policy of 
the Lakeside, Babies and Maternity Hospitals, and 
promoted their federation, together with the Bainbow 
Hospital, into the ‘^University Hospitals'^; his ex¬ 
ample inspired the public to the subscription of funds 
fo* the construction of the hospitals on the university 
site; his wise counsel guided their policy of harmoni¬ 
ous cooperation to the day of his death. The weight 
of his influence was always on the side of humanity 
and enlightenment, and his judgment was confinned 
by the results. Notwithstanding his modest, rather 
shy self-effacement, his power in the community of 
Cleveland was supremo; for he led by force of a 
generous example that lighted a kindred enthusiasm 
in others. He did not choose to guard his gifts by 
oonditions; he investigated and gave, and the condi¬ 
tions took care of themselves. He trusted people, and 
they responded to his trust. The generous civic spirit 
of which Cleveland is proud is the spirit of Samuel 
Mather. 

TORALD SotiLMAKN 

MEMORIALS 

The Pan-Pacific Research Institution has passed 
the following minute in memory of Dr. David Starr 
Jordan: 

It is with deepest sorrow that we, the members of the 
Pan-Pacific Research Institution, learn of the death at 
Palo Alto, on September 19, 1931, of our beloved friend 
and coworker, David Starr Jordan, ex-prosidcnt and chan- 
eellor-emerittis of Stanford University. 

Dt. Jordan was one of the founders of the Pan-Pacific 
Research Institution, and its first president as well as the 


meat earnest supporter of its aims and idasis. He, with 
the members of the Pan-Paoifie Science Oonneil, la 
drew up the outline of purpose of the iastitutioii and 
aided greatly in getting the work well under way. He 
believed that here in the mid-Pacific might be developed 
a great democracy of scientists whose influence in every 
field of human welfare, including both science and state¬ 
craft, as they affected not only the Pacific, but world 
relations, could be founded. Many of the notable inter- 
Pacific, if not international, conferences that have been 
held in Hawaii in recent years are the outgrowth of 
Dr. Jordan’s genius and vision, by which he inspired 
others to take hold where he left off. 

While honorable chairman of the Pan-Paeific Besoaroh 
Institution to the time of his death, he assumed active 
chairmanship of the Council on Aquatic Resources when 
he gave invaluable service to the Council and its workers 
during the Pan-Pacific Fisheries Conference, the bene¬ 
ficial results of which compass the whole Pacific Region. 

In the death of David Starr Jordan oar institution, as 
well as the entire American Commonwealth, sustains one 
of its greatest losses. Dr. Jordan was one of the fore¬ 
most educators and scientists, as well as publicists, that 
America has claimed in the past generation. A leader 
who mingled with all the people and gave the best he had 
to give for more than half a century. 

Tuko. C. Zscuokke, 

E. H. Bbyan, Je., 

F. G. Keauss 

In honor of the late Dr. Stephen M. Babcock, 
hollyhock gardens will be planted in at least forty- 
four different states on the grounds of the colleges of 
agriculture and agricultural experiment stations. The 
seed for these gardens was gathered this fall from 
Dr. Babcock’s garden. Officials of the University of 
Odttingen, where Dr. Babcock completed his training, 
are planting a Babcock garden in hia memory, as are 
the directors of Tufts College at which he spent his 
undergraduate days. 

A PORTBAiT of the late Dr. Hiram Woods, Balti¬ 
more, was presented to the Medical and Chirurgical 
Faculty of Maryland, where he was for many years 
professor of diseases of the eye and ear, on November 
17, at a meeting of the Osier Historical Society. Dr. 
Lewellys F. Barker made the presentation, and Pr. 
James M. H. Rowland, president, accepted the por¬ 
trait on behalf of the medical faculty. Dr. Henry E. 
Sigerist, professor of the history of medioine, 
versity of Leipzig, gave an address. 

A marble bust of the late Dr. Giovantii Dl Cri^ 
tina, professor of children’s diseases at Palermo, who 
died in 1928, has been unveiled in the grounds of the 
Palermo Children’s HospitaL 

Netture reports that a tablet has been placed op the 
house in Egerton Road, Bristol, where he Uved tlpo 
last twenty-six years of his life, in memory of 
Hr. W. F. Denning, the veteran amatenr 
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uad ^Hbeenrto of kneteoxs, wlu> died on Jtme 0. The 
tabkt nnveiled on Deo. 18 by Dr. H. Knox-Sbaw, 
president of the Boyal Astronomical Society, in the 
presence of a number of Mr. Denning’s relatives and 
friends. 

It is reported in the Journal of the American 
Medical Association that a cozmnittee has been formed 
that counts among its honorary members eminent 
anatomists and embryologists of all lands, while the 
executive committee is composed of Belgian Bcientiats, 
presided over by Professor Leon Crianer. The com¬ 
mittee was appointed to honor the memory of Albert 
Braohet, director of the Institute of Anatomy and 
Embryology at BrusselB. It plans to establish an 
Albert Brnchet prize to be awarded by the Academy 
of Sciences of Belgium, with which to reward the best 
research done in the domain of embryology. 

RECENT DEATHS 

Dn. Johan August Udden, director of the Univer¬ 
sity of Texas Bureau of Economic Geology, died at 
his homo in Austin, Texas, on January 5, aged sev¬ 
enty-three years. He was born in Sweden and mi¬ 
grating to Minnesota received his A.B. degree from 
Auguatana College, Rock Island, Illinois, where ho 
was professor from 1888 to 1911. He became inter¬ 
ested iu geology through the memorable work of 


Meak and Worthen being done at that time on the 
Illinois Geological Survey. He went to Texas in 
1911 and has be«i largely instrumental in the de¬ 
velopment of tho mineral wealth of the state. For 
his discoveries linking together systematic geology 
and mining he was knighted by the King of Sweden 
in 1911, It was on Dr. Udden’s advice that the drill¬ 
ing which resulted in the oil fields of west Texas was 
begun. He also incited tho exploration of the Per¬ 
mian of western Texas for potash. Dr. Udden has 
been active in scientific work throughout the country. 

De. Bubton Alexandkh Randall, professor emer¬ 
itus of otology at the University of Pennsylvania, died 
on January 4, at the age of seventy-three years. 

Db. Henhy L. Friedbueg, professor emeritus of 
chemistry at the College of the City of New York and 
lecturer at Hunter College, died on December 29. He 
was eighty-six years old. 

Dit, WiiiLiAM Brian Duncan, assistant professor 
of electrical engineering at Stanford University, died 
on December 18 at the age of thirty-three years. 

The death at the age of sixty-four years is an¬ 
nounced of Dr. J. P. Lotsy, of Leiden, secretary of 
the International Association of Botanists. 


SCIENTIFIC EVENTS 


ITALIAN PROFESSORS AND THE FASCIST 
GOVERNMENT 

A OBOUV of leading Harvard professors, headed by 
Dr. Roscoe Pound, dean of the Harvard Law School, 
has requested the Institute of Intellectual Coopera¬ 
tion of the League of Nations to consider ways and 
means by which Italian university professors may 
escape the obligation to take the oath of allegiance 
to the Fascist regime. The letter reads: 

We, professors and members of the various faculties of 
Harvard Univorsity in Cambridge, Massachusetts, United 
States of America, take tho liberty of bringing to the 
attention of the Institute of Intellectual Cooperation the 
Boyal Decree of the Italian Government of August 28, 
1931, No, 1227. 

This decree imposes upon all university professors of 
the Eiugdom of Italy—and among all state officials of 
the Department of Education it is applicable to univer¬ 
sity professors alone--^the obligation to take an oath 
whidi iiupHes eomplete adherence without reservation or 
discussion to a particular system of political ideas. 

Since poUtieal doctrines no less than all others should 
he the Bhbjeet of discussion and revision, it seems to us 
that this oath involves an intellectual coercion which is 
ineompatiblA witii the ideals of sdiolaTs. As such, we 
fed that the InstHnte of Xiitelleetnei Cooperation among 
Nath^ eim net in no other way can the 

peo|^ ^ worM promote InteBoctoal coopera¬ 


tion than by extending mutual assistance to each otlier 
to secure to all scholars those conditions of freedom 
under which disinterested search for truth alone becomes 
possible. 

We, therefore, request the Institute of Intellectual Co¬ 
operation to consider ways and means by which the 
Italian university professors may best be helped to de¬ 
fend their intellectual liberty. 

The oath required of the Italian professors is as 
follows: 

I swear to be faithful to the King and his royal suc¬ 
cessors and to the Fascist rdgime, to observe loyally the 
statute and other laws of the state; to exercise the teach¬ 
ing function and to fulfill all academic duties with the 
purpose of forming citisens active, bold and devoted to 
the fatherland and to the Fascist regime. I su^ear that 
I do not belong and will never belong to any association 
or party the activities of which are not in harmony with 
the duties of my office. 

Eleven professors have refused to take this oath 
and have lost their university chairs. 

MINERAL RESEARCH PROGRAM OF THE 
ILLINOIS GEOLOGICAL SURVEY 

A KBwr mineral research program has been 
atigiinited by the Illinois State Geological Survey, 
loeated on the eompus of the Uhiversity of IQsneia, 
at Vrimna. 
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Hithorto, the organization has concerned itself pri¬ 
marily with the study of the raw materials and roek 
substances of the state. This class of work will be 
continued, but the new program proposes to take ad¬ 
vantage of the information already gathered (and 
that which later surveys will reveal), and extend the 
scope of research to cover utilization and marketing 
as well. 

The new program proposes: 

(1) To secure and make available both scientific and 
economic data which will nourish and promote the 
state's mineral industries; 

(2) To investigate thoroughly the constitution and 
proiierties of all Illinois rock and mineral sub¬ 
stances, paving the way for maximum utilization, 
either by improvement of present uses or discov¬ 
ery of new uses, or both; 

(3) To bring the fundamental information to such a 
point that it cun be used directly by industries and 
private individuals to exploit deposits to the 
fullest and must profitable extent; 

(4) To make kno^V7l the production and flow of min¬ 
erals into and out of Illinois, the marketing oppor¬ 
tunities, existing obstacles or limitations, and 
trends in the various industries. 

New laboratories for the researches, with the most 
up-to-dute equipment obtainable, were recently dedi¬ 
cated, the ceremonies being attended by leading min¬ 
eral producers, manufacturers, busiuess leaders, geolo¬ 
gists and representatives of universities and scientiftc 
societies of Illinois and the middle west. 

Dr. M. M. Leighton, chief of the Geological Survey, 
has made a number of recent staff appointments, to 
supplement the work of his regular geologic staff. 
The additions to the personnel are as follows: 

Enid Towaley, M.S., associate geologist and assistant 
to the chief 

Judson R. Griffin, Ph.D., assistant geologist 
Ralph E. Grim, Ph.D., potrographer 
Robert J. Piorsol, Ph.D., physicist 
Prank H. Reed, Ph.D., chief chemist 
Gilbert Thiessen, Ph.D., associate chemist 
Charles F. Fryling, Ph.D,, chemist 
Orin W. Rocs, Ph.D., associate chemist 
Wm. D. Allers, B.8., chemistry assistant 
John Robinson, B.S., chemistry assistant 
L. D. McVickor, chemistry assistant 
Carl Wosterburg, chemistry assistant 
Walter H. Voskuil, Ph.D., mineral economist 

THE JOURNAL OF CELLULAR AND COM¬ 
PARATIVE PHYSIOLOGY 
At a meeting of the Advisory Board of the Wistar* 
Institute, held on May 19, 1931, a resolution was 
passed requesting that a meeting of representatives of 
each journal published by the Wistar Institute be held 
for the purpose of considering methods by which the 


material offered for publication in the several Wistar 
Institute journals might be best accommodated. 

Later, on June 14, a conference of editors was held 
at the Morris Biological Farm of the institute, and 
steps were taken to suggest certain improvements in 
the preparation of papers for publication in the in¬ 
stitute’s journals. At the same time it was suggested 
that a new physiological journal be established to 
accommodate physiological papers which now appear 
in the anatomical or zoological journals. 

This meeting was followed on August 12 by a meet¬ 
ing, held at the Marine Biological Laboratory at 
Woods Hole, of physiologists and others interested in 
the proposed new journal of physiology, and a group 
of physiologists was selected to organize the proposed 
journal, select a managing editor, and add to its num¬ 
ber if it seemed desirable. 

On October 17 and 18 the physiologists met at the 
Morris Biological Farm and decided upon the policy 
of the journal, selected a managing editor, and added 
to their number certain other physiologists, represent¬ 
ing other phases of the science or other geographical 
regions. Dr, E. Newton Harvey, of Princeton Uni¬ 
versity, was chosen managing editor. The other 
members of the board of editors are: W. R. Amber- 
son, University of Tennessee; D. W. Bronk, Univer¬ 
sity of Pennsylvania; M. H. Jacobs, University of 
Pennsylvania; H. S. Lillie, University of Chicago; E. 
K. Marshall, Jr., the Johns Hopkins University; Q. 
H. Parker, Harvard University; A. C. Bedfleld, Har¬ 
vard University; H. W, Smith, New York University^ 
and L. Irving, University of Toronto. 

The announcement of the Journal reads as follows: 

Owing to the increasing number of papers in the field 
of general and comparative physiology now published in 
journals not primarily devoted to this subject, it has 
appeared desirable to bring the material together in one 
publication. The proposed Journal of Cellular and 
Comparative Phyaiology is intended as a medium for the 
publication of papers which embody the results of orig¬ 
inal research of a quantitive or analytical nature in these 
fields, including both their physical and chemical aspects. 
Short preliminary notices are not desired and papers will 
not be accepted for simultaneous publication or which 
have been previously published elsewhere. While not 
specifically excluding any particular branch of physi¬ 
ology, contributors should recognize that excellent jour¬ 
nals already exist for publication in the field of experi¬ 
mental and physiological zoology, dealing particularly 
with genetics, behavior, developmental mechanics, sex 
determination, and hormonal interrelationships, and also 
for pure mammalian functional physiology and the 
physical chemistry of non-living systems. Preference 
will bo given to analyses of fundainental phyaiologicel 
phenomena whether the material is vertebrate or inver¬ 
tebrate, plant or animal. 

It Is recognized that prompt publication is essent^n^ 
and the aim will be to issue papers within two inenHii 
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of aceoptancd. An abstract not exceeding 225 words 
must accompany each manuscript. These abstracts will 
be published immediately in the Wistar Institute Ad- 
vance Abstract Sheets and appear later on the Wistar 
Institute Bibliographic Service Cards. Manuscripts 
should conform to the Wistar lustituto publication stand¬ 
ard. They should be sent to the managing editor or any 
associate editor. One hundred reprints of each article 
are furnished to the author or authors free; additional 
copies may be obtained according to rates which will be 
(Quoted as soon as the manuscript has been examined. 

This journal will be issued on the twentieth days of 
February, April, June, August, October and Decem¬ 
ber. A volume will contain approximately 600 pages 
and may be closed with any issue. The journal will 
bo sold by the volume, not by the year. 

THE NON-RESIDENT LECTURER IN CHEM¬ 
ISTRY AT CORNELL UNIVERSITY 

The non-resident lecturer in chemistry at Cornell 
University for the second term of the present aca¬ 
demic year, February IS-June 1, will be Professor 
Alfred E. Stock, director of the Chemical Institute 
of the Technische Hochechule of Karlsruhe, Germany. 

Professor Stock was born in Danzig in 1876, and 
received the d^reo of doctor of philosophy, Magna 
cum Laude from the University of Berlin in 1899. In 
1898 he held the position of lecture assistant under 
Professor Emil Fischer at the University of Berlin, 
and from 1899 to 1900 ho carried on investigations 
in the laboratory of Henri Moissan in Paris, Re¬ 


turning to Berlin he qualiiled for the position of 
privat-docent in 1904 and was promoted to a pro¬ 
fessorship in 1906. In 1909 he wont to Breslau as 
professor of inorganic chemistry in the newly founded 
Technische Hochschule there, and was appointed di¬ 
rector of the Institute of Inorganic Chemistry. In 
1926 he was called to the University of Munster, but 
before entering upon the duties of that position he 
accepted appointment in the Kaiser Wilhelm Insti¬ 
tute for Chemistry in Berlin-Dahlem, and became di¬ 
rector of this institute and professor in the philo¬ 
sophical faculty of the University of Berlin in 1921. 
He resigned this position in 1926 to accept appoint¬ 
ment as director of the Chemical Institute of the 
Technische Hochschule of Karlsruhe. 

Professor Stock, according to our correspondent, 
one of the most versatile and gifted investigators 
in the field of inorganic chemistry, and his many in¬ 
vestigations, numbering over 160, are characterized 
by brilliant experimental technique and convincing 
thoroughness.” While at Cornell he will lecture upon 
the high-vacuum method for studying volatile sub¬ 
stances, the chemistry of boron, the preparation and 
properties of beryllium, and chronic mercurial poi¬ 
soning, discussing in detail the detection and deter¬ 
mination of traces of mercury. His introductory 
public lecture, to be delivered on February 17 will 
be on “The Present State of the Natural Sciences.” 
His regular lectures will begin on Thursday, Febru¬ 
ary 18. 


SCIENTIFIC NOTES AND NEWS 


The gold medal of the Royal Astronomical Society 
has been awarded to Dr. Robert Grant Aitken, direc¬ 
tor of the Lick Observatory, for his work on double 
stars. 

At a testimonial dinner given recently by the Med¬ 
ical Society of the City and County of Denver, a por¬ 
trait of Dr. Henry Bewail, emeritus professor of med¬ 
icine at the University of Colorado School of Medi¬ 
cine, was unveiled and formally presented to the 
society by Dr. Harry J. Corper. Dr. Frank W. Ken¬ 
ney, secretary of the Iward of trustees of the society, 
made the speech of acceptance. Dr. James R. Arneill 
was toastmaster. 

Da, Charles V. Chapin, superintendent of health 
of Providence since 1884, retired from active service 
on January 4, The Providence Medical Association 
has adopted a resolution in which tribute is paid to 
Dr. Chapin's long and distinguished service. 

The annual meeting of the New York Academy of 
Medioine on January 7 was preceded by a testimonial 
dinner given in honor of Dr. Linsly R. Williams, di¬ 


rector of the academy. Among those elected to fel¬ 
lowships in the academy were Dra. Karl Landsteiner, 
Phoebus A. Levene and Peter K. Olitsky, of the 
Rockefeller Institute, and to associate fellowships, 
Dr, Stanley R. Benedict, of the Cornell Medical 
School, and Drs. John H. Northrop, W. J. V. Oster- 
hout and Donald D. Van Slyke, of the Rockefeller 
Institute. 

Dr. Lightner Wither, professor of psychology at 
the University of Pennsylvania and director of the 
Psychological CUnic, was the recipient of a volume 
entitled “Clinical Psychology—Studies in Honor of 
Lightner Witmer—Commemorating the Thirty-Fifth 
Anniversary of the Founding of First Psychological 
Clinic,” at a special meeting on December 11 of the 
faculty of the college. Dr, Paul H, Musser, dean of 
the faculty, called upon Dr. Robert A. Brotemarklo, 
editor of the volume, who read the dedication page. 
Dr. Edwin B. Twitmyer, professor of psychology, 
assistant director of the clinic and chairman of the 
deportment, extended congratulations to Dr. Witmer, 
Dr. Josiab H. Penniman, provost in charge of re- 
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sectTobf xaitde the commemorative address on *^Tbe 
Man and His Work.” President Thomas S. Gates 
then presented the volume to Dr. Witmer. 

A TESTIMONIAL dinner in honor of the seventieth 
birthday of Dr. Mux Einhorn, known for his work 
in ^8tro*enterolo£fy, was given by the staffs of the 
Lenox Hill Hospital, the Post-Graduate Hospital and 
the members of the German Medical Society and the 
International Medical Club of America, at the Hotel 
Astor, NeAv Vork City, on January 9. 

Dr. Ellen Cuurchill Semple, professor of an? 
thropogeograpby at Clark University from 1921 to 
1928, who was awarded the Cullom gold medal of the 
American Geographical Society in 1913 for her work 
on the effect of geographical conditions upon the de¬ 
velopment of society, has presented the medal with 
her library to the University of Kentucky. 

Dr. Louis B. Wilson, director of the Mayo Foun¬ 
dation for Medical Education and Research, Univer¬ 
sity of Minnesota, Rochester, was recently elected 
president of the Association of American Medical 
Colleges. At New Orleans Dr. Wilson was elected 
president for two years of the Society of the Sigma 
Xi. 

At the annual meeting of the American Anthropo¬ 
logical Association at Andover, Massachusetts, on De¬ 
cember 29, the following officers were elected for the 
year 1932: President, John R. Swanton; First Vice- 
president, Warren K. Moorohead; ^Second Vice-presi¬ 
dent, Wilson D. Wallis; Secretary, John M, Cooper; 
Treasurer, Edward W. Gifford; Editor, Robert IL 
Lowie; Associate Editors, Edward W. Gifford, 
Frank G, Speck and Frank H, H. Roberts, Jr.; Eir- 
ecutive Committee, A, Irving Kallowell, H. Newell 
Wardle and M. W. Stirling. 

Dr. J. G. PitzOkiiau) has been appointed dean 6f 
the faculty of medicine of the University of Toronto, 
to succeed Dr. Alexander Primrose. Dr. E, Stanley 
Ryerson, professor of surgery, has become assistant 
dean. 

Dm. James D. Bruce, director of the department of 
post-graduate medieino at the University of Michigan, 
has been appointed vice-president of the university in 
charge of university relations. 

Professor Otto V. Adams, member of the civil 
engineering faculty, has been appointed acting dean 
of the engineering school of Texas Technological Col¬ 
lege. He succeeds Dean Wm. J. Miller, who has ac¬ 
cepted a position as head of the department of elec¬ 
trical engineering in the University of North Caro¬ 
lina. Professor C. V. Bullen, of the University of 
Oklahoma, has been appointed head of the electrical 
engineering department of Texas Technological Col¬ 
lege, a poaition abo held by Dean Miller. 


Thjb Lnkens Steel Company of Coateavill^ Pena*^ 
sylvania, has established at the Mellon Institute^ 
Pittsburgh, Pennsylvania, an industrial fellowship 
whose purpose is the scientific investigation of pro¬ 
cesses employed in the manufacture of steel plates. 
Dr. Erie G. Hill, who received his professional edu¬ 
cation at the University of California, has been ap¬ 
pointed to this fellowship. He is a specialist in iron 
and steel technology and was previously associate 
professor of metallurgy in the School of Mines of 
the University of Pittsburgh. 

Dr. a. J. Kluyver, professor of microbiology at 
the Technical University of Delft, Holland, will be 
visiting professor at the Iowa State College from 
May 1 until the latter part of July, lecturing on 
physiology and biocliemistry of bacteria. 

Dr. Richard Hardie, professor of botany at the 
University at Stuttgart, has been called to Gottingen. 

Dr. Charles Singer has become professor of the 
history of medicine in the University College, Lon¬ 
don, and Mr. E. F. D. Witchell, professor of mechan¬ 
ical engineering in the Imperial College, City and 
Guilds College. 

Sir Richard Gregory, editor of Nature, gave a 
popular lecture on January 6 on ^^Comets and Shoot¬ 
ing Stars” before the twentieth annual conference of 
British Educational Assooiations held at UmvexBity 
College, London. 

Dr. Ernst WALusouMiDT-LfiiTZ, of the University 
of Prague, will give in April the Dohme Lectures at 
the Johns Hopkins University. 

Dr. Willem de Sitter, director of the Astronom¬ 
ical Observatory of the University of Leiden, Holland, 
who was invited by the University of California last 
September to visit the United States, has been making 
a lecture tour of the country which will culminate 
with two series of lectures to be delivered at the uni¬ 
versity, beginning on January 18. Profeasor de Sit¬ 
ter will be the first lecturer on the Charles M. and 
Maria Hitchcock Foundation for the year 1932. Hie 
first series, consisting of three addresses, wiU deal 
with ^*The Astronomical Aspects of the Theory of 
Relativity.” His second series of three lectures, dur¬ 
ing the week of January 26, will deal with Sys¬ 
tem of Astronomical Constants.” 

The meeting of the Washington Academy of Sci¬ 
ences on January 12 was a joint meeting wi& the 
Geological Society of Washington. Dr. F. A. V«hi^ 
Meinese, professor of geodesy at the Univerinty 
Utrecht and a member of the Netherlands Geode^ 
Commission; delivered an illustrated addt>e«p 
"Gravity Results of Subma^e Expaditiohii in 
East and West Indies imd theit Bdbtkn to 
Phenom^.” 
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Dr. William H. Welch, professor of the history 
of medicine at the Johns Hopkins University, gave 
a Mayo Foundation lecture at Rochester, Minnesota, 
on January 1 on “English Surgical Eefonnera of 
the Sixteenth Centui^.” 

De. Lewellys F. Barker, professor emeritus of 
medicine at the Johns Hopkins University School of 
Medicine, is giving the annual Scripps Metabolic 
Clinic lectures for the members of the San Diego 
County Medical Society on January 9, the subject 
being “Obesity.” Dr. Barker gave a series of bed¬ 
side clinics from January 7 to 9. The Scripps Clinic 
Lectureship Endowment makes it possible to bring a 
lecturer to southern California each year. 

Dr. S. J. Crowe, of Baltimore, will deliver the 
fourth Harvey Society Lecture at the Now York 
Academy of Medicine on Thursday, January 21. His 
subject will be “Investigations on the Underlying 
Causes of Deafness.” 

Professor Emil Trijog, of the University of Wis¬ 
consin, will give a series of six daily lectures on soils, 
plant nutrition and fertilir.ers at the Massachusetts 
State College during the week of February 14 to 20. 

Dr. H. D, Arnold, director of research at the Bell 
Telephone Laboratories, New York City, delivered on 
the evening of January 6 at the Lowell Institute the 
first of seven lectures on “The Application of Science 
in Electrical Communication” to be given by represen¬ 
tatives of tlie Boll Telephone Company. The lectures, 
covering various branches of electric communication, 
take place on successive Tuesday and Friday evenings. 

The Stanford University School of Medicine has 
announced a special course of popular medical lec¬ 
tures to celebrate the fiftieth anniversary of the lec¬ 
tures founded in 1881 by Dr, Levi Cooper Lane. 
They are given in Lane Hall on alternate Friday eve¬ 
nings at eight o'clock. The lectures are: January 8, 
“Dr. Lervi Cooper Lane and the Popular Medical Lec¬ 
tures,” Dr. Emmet Rixford, San Francisco; January 
22, “Half-century of Progress in the Recognition and 
Treatment of Disease” Dr. George Dock, Pasadena; 
February 5, “Achievements in Surgery of the Past 
Fifty Years,” Dr. Andrew Stewart Lobingier, Los An¬ 
geles; February 19, “Contribution of Experimental 
Biology and Medicine to the Alleviation of Human 
Buffering,” Dr. Herbert McLean Evans, Berkeley; 
March 4, “Social Aspects of Child Welfare,” Dr. 
Henry Dwight Chapin, New York City; March 18, 
*'Fifty Years of Progress in the Prevention of Dis¬ 
ease,” Dr. Jacob Casson Geiger, San Francisco. 

The Western Society of Naturalists held its fourth 
winter meeting at the University of California on 
Deoembeir 21 and 22, with some fifty members and 


guests in attendance and twenty-four papers on the 
progranL 

The annual meeting of the American Heart Asso¬ 
ciation will be held on Monday, February 1, at 4:30 
1'. M., at the offices of the association, in the Nelson 
Tower, 450 Seventh Avenue, New York City. 

The International Congress of Mathematicians will 
meet at Zurich, Switzerland, from September 4 to 12, 
There will bo a formal reception on the evening of 
September 4, and the inaugural meeting will take 
place on the morning of September 6. Morning ses¬ 
sions will be devoted to general addresses and after¬ 
noons to meetings of the sections, lu the evenings 
there will be receptions and a concert. The congress 
will be follow'ed by an excursion to the Jungfraujoch. 
Those from the United States and Canada expecting 
to attend are requested to write to Professor F. Qon- 
seth, Ecole Polytechnique Federale, Zurich, Switzer¬ 
land. 

The thirty-fourth annual meeting of the Maryland 
State Horticultural Society was held at the new horti¬ 
cultural building of the University of Maryland, Col¬ 
lege Park, on January 4 and at the Lord Baltimore 
Hotel on the following day in connection with the 
convention of the Maryland Farm Bureau Federation, 
In addition to speakers who discussed problems of 
fruit growing, a feature of tlje program was the in¬ 
spection and dedication of the new horticultural build¬ 
ing at College Park. State Senator Earle W. With- 
gott, Easton, vice-president of the Horticultural So¬ 
ciety, presided at the dedication and Mr. Samuel M. 
Shoemaker, chairman of the university board of 
regents, made the principal address. The horticul¬ 
tural building nioasuros 186 by 98 feet and is of con¬ 
crete and stone construction. The main section is of 
three stories, flanked by two wings of two stories. 
The building contains laboratories for all types of 
horticultural plant research, canning, fruit packing, 
spray machinery and spray practice. Space has been 
provided for later installation of controlled cold 
rooms, where effects of low temperature upon fruits 
and all types of plants can be studied. Classrooms, 
offices, a horticultural library, an assembly room and 
the laboratories of floriculture, nursery and orna¬ 
mental horticulture occupy the upper floors of the 
building. 

A NEW teaching museum has been opened at Rut¬ 
gers University by the department of zoology of the 
New Jersey College for Women, a unit of the univer¬ 
sity. It occupies the Yardley Memorial Room in the 
zoology building, named in honor of Mrs. Margaret 
Tufts Yardley, first president of the New Jersey State 
Federation of Women's Clubs, under whose direction 
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tbe money for the building was raised and given to 
the college* The museum is open to the public and 
oontains about half the teaching exhibits of Uie de¬ 
partment of zoology, including 225 mounted birds 


(New Jersey) 9 80 bird akitis (native a 2 id ftzotie}>dcel- 
etons of vertebratesi preserved materials, anatoiueal 
models and common invertebrates and smaller recte- 
brates of the state* 


DISCUSSION 


A POSSIBLE MEANS OF CUTTING DOWN 
THE MOSQUITO POPULATION 

Last July, while operating a large electric resistance 
heater enclosed in the fire*brick structure used for 
spraying quartz to form a mirror blank, Mr. A. L. 
Ellis called my attention to the circumstance of 
myriads of what scorned to be mosquitoes dead and 
resting on the broad.domed top surface and in crevices 
in the top of the furnace. This demanded an explana¬ 
tion, and the following is taken from a memorandum 
that was made: 


Mr, Ellin has called my attention to the fact that dur¬ 
ing the operation of the furnace in spraying the COdnch 
quartz disk rocenlly, great numbers of what appeared to 
be mosquitoes have fallen on the top of the dome which 
covers the furnace in which the spraying is going on. 
The total number of these insects which have met their 
deaths above this furnace seems to bo many thousands; 
undoubtedly a great lot of them have been blown away. 
On collecting some of the corpses which are abundant 
on top of Uie furnace, especially in the cracks, I have 
tried to determine the sex of those insects, whether they 
are females or males. This raises another question. If 
the insects found are males, why do they appear at the 
furnace in such largo numberst There is a possible 
answer which may or may not be true. The electric 
devices near the furnace produce a fairly strong three- 
phase 60 cycle hum, pervading all tbc space around it 
Can it bo possible that this hum ropresenta the hum of 
the female mosquito and serves an an attraction for the 
males which gather where the noise is prevalentt If 
this were the case, then we should be able to account 
for the vast numbers of these creatures which have come 
to their deaths in approaching the furnace, and further¬ 
more, and more important, there may bo pointed out 
some way of getting rid, to a large extent, of the mos¬ 
quito population. Certainly, if the male can be drawn to 
a Bimt and cooked, then the egg-la}dng power of the 
female would be curtailed, and wo shall have a great 
diminution in the mosquito population, provided the 
above reasoning is in accordance with fact and provided 
devices are developed to produce a three-phase 60 cycle 
hum where mosquitoes are bred and spread about, with 
means for destroying the mosquitoes which are so at¬ 
tracted. They may be burned, or drowned, or shocked, 
or cooked. 
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The mosquito season passed, and there are now no 
such insects for further experiments. Let me add 
that where the event in which the foregoing was based 


took place was at the River Worics (Saugus River) 
of the General Electric Company at Lynn, Massaebn- 
setts. Southwest of the works is an extended area of 
marsh land, much of it covered with pools, either due 
to rains, or to overflow at high tides from the seOt 

Recently, in telling of the above suppositions of 
mine to Professor George H. Parker, of Harvard 
University (Department of Zoology), he kindly con¬ 
firmed my guesses by saying that only the female mos¬ 
quito sings or produces its characteristic note when 
flying, and that the males are provided with bushy 
antennae projecting from the head on each side, and 
that these are the organs of hearing, whereby the 
male recognizes the presence of the female somewhere 
near. 

Now, the three-phase 60 cycle hum of the heaters 
in the furnace—a sort of third harmonic to the 60 
cycle rate—is to my ear an exact representation of 
the noise one hears as a female mosquito visits one in 
the night, and one endeavors to crush the annoying 
creature by a slap of the hand on the side of the face 
where the pest appears to be ready to draw blood 
from the victim of its attentions. The fact that the 
note from the furnace is individual (a single note) 
and that its reach must be great on account of the 
size of the furnace itself, the abject from which it 
emanates, would account for the multitude of males 
which flew towards it from the marsh land during the 
period of operation of the furnace. 

The insects evidently hovered for some time over 
the warm roof of the furnace itself, and were thus 
gradually desiccated and fell thereon. 

Can the whole race of them be thus decimated or 
extinguisheci by proper utilization of these principles t 

It is notable that, in spite of the great swarm of 
insects, there were no reports of bites from the men 
employed in the furnace house. The males do not 
bite. The females do so, in attempting to secure 
nutrition for the nourishment and development of the 
eggs which they proceed to lay in the stagnant pook, 
It is easy to organize an electro-magnetic 
which, at small expense of energy, can spread over a 
large space the peculiar hum, and attract the joules; 
perhaps also repelling the females. Varions ways of 
trapping the males may be suggested, as tboy need 
not be desiccated or cooked to get rid of thent. 

It should be added that I was 
Parker that some efforts at attraction ^ 
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qtitoeB by pit>dtiomg a musical note as near as pos- 
fibk to diat given out by the female insect itself as a 
lure to a trap had been made, as he remembered, but 
I have no further knowledge of this effort as to its 
effectiveness. 

Elihu Thomson 

General Electric Company, 

LYKN, MASSAOntTflKTTS 

THE NEED FOR A NEW EXPERIMENTAL 
APPROACH IN IMMUNOLOGY 

This is an age of skepticism in immunology. By 
degrees the top-heavy superstructure of immunologi¬ 
cal truths (?) has been crumbling under the attack 
of the more liberal-minded workers, who are seeking 
to rationalize the cult of immunology in the light of 
chemical investigation. With the knowledge gained 
in the study of the protein molecule, its antigenic 
properties, its property of altered specificity and the 
part that haptencs play in altering this specificity, as 
well as the possibility of synthesizing antigens that 
will react specifically with antisera prepared from 
‘^natural” antigens; these and other trends in the more 
recent investigations in this field spell the doom of 
the older ideas, and lead the way for the final aban¬ 
donment of the ornate concepts and terms that have 
dominated the subject and throttled any rationalistic 
advance up to this time. 

No better evidence need be adduced to show the 
error of the older concepts of this branch of science 
than the repeated clinical failures with therapeutic 
agents prepared according to the established im¬ 
munological theories. Even the long-suffering clini¬ 
cians have ceased to clutch at the therapeutic straws 
that the immunologists have from time to time cast 
forth on the sea of hypothesis and look askance in¬ 
stead at any new therapeutic agent with an immuno¬ 
logical background. In this they have recently been 
joined by the literary fathers of the profession,^ so 
that at present the general question is ^‘what is wrong 
with immunology f” 

To one who is not an immunologist, a relatively 
simple answer offers itself at once. It may be briefly 
expressed by the single word—overspeoialization. 
Prom a subject that originally centered about disease 
processes in animals or plants it has gradually devel¬ 
oped until now it largely ceases to consider the dis¬ 
ease and concerns itself instead with a very intensive 
investigation of the disea^producing agent and its 
various manifestations. Thus it has ceased to be the 
fashion to study the disease in its entirety and to 
substitute instead a finer and apparently more fruit¬ 
less stu4F uf the alleged agent of causation of the 

^' EdUiorUl in journal of the American Medical Asso- 

riattou, m aiffliii, im. 


disease. The immensity of this potential error is 
appalling. What if these diseases that in the main 
show such clear-cut clinical manifestations as to 
enable the clinician to constantly classify them, should 
be caused by agents other than those that are now 
credited to them f Think of the wasted immunological 
endeavor of recent years, if time shows that scarlet 
fever as it is clinically manifest, is due not to a single 
strain of streptococcus, but rather as recent workers 
arc inclined to believe, to any one of a numbc?r of 
strains provided beforehand with a suitable environ¬ 
ment and therefore producing a specific type of toxin. 
Contrast this with the greater progress that might 
have been made if the investigation of this disease 
had been conducted along lines controlled by funda¬ 
mental biological facta, the chief of which being the 
close interrelationship between disease producing 
agents and their environment. How uneasy must 
Sydenham, Jenner, Pasteur and Koch rest when they 
view our repeated attempts to replace observation 
and experimentation in rtvo by methods »n vitro \ 
One of the greatest assumptions that over-specializa¬ 
tion in the field of immunology has sanctioned is that 
the test-tube is analogous to the living host. This 
has been a considerable handicap to progress and 
has led to more wasted effort than any other single 
factor. Fortunately the view-point is already chang¬ 
ing and evidence is rapidly accumulating to show 
what an important influence the host exerts in the 
fundamental biological characteristics of the invading 
organism in cases of infectious disease. Witness the 
recent work of Veblen* who on growing certain organ¬ 
isms like Streptococcus viridans and Bacillus typhosus 
for several generations in dilute horse serum is able 
to demonstrate agglutination of these organisms in 
high dilution with an anti-horse rabbit precipitin 
serum, the organisms losing at the same time their 
ability to agglutinate with specific bacterial aggluti¬ 
nating sera. 

In order therefore to depart from the unbiological 
lines of investigation that this subject has followed in 
the past, it is suggested that the time seems now ripe 
to chart and follow another line of research; one that 
will above all give adequate consideration to the 
behavior of the host in the process of attack from 
the invading agent. Promise of success in the light 
of such an attempt is not lacking. Already there is 
accumulated evidence to show that the cellular aggre¬ 
gate that goes to moke up the organs and tissues of 
the invaded host has something to contribute toward 
influencing the biological nature of the invading 
agent. The recent work of loiidlaw and Dunkin* 

s Veblen, Soc. Bxp, Foot, emd 27 1 204, 1220. 

sp, P. Laidlaw and G. W. Dunkin, /. Comp. Patk, 
and Therapy, 41; 1, 122A 
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ftoggests that the virus of distemper vrhen ^^hybrid* 
iased” with the tissue of the dog (splenic pulp) is a 
distinct immunological entity from the same virus 
hybridized with the tissue (splenic pulp) of the ferret. 

In this new approach due consideration should be 
given to the fundamental biological laws. For ex¬ 
ample no essential difference should be recognized as 
existing between the rapidly growing invading organ¬ 
ism and the equally rapid growth and development 
of the cells of the host during the height of invasion. 
Just as the bacterial agents in process of their me¬ 
tabolism produce certain agents injurious for the host, 
it is likely also that those cells of the host at the site 
of invasion produce metuboHc products that are in¬ 
jurious to itself. If these bacterial products by virtue 
of their nature as proteins, are able to lead to the 
production of specific interacting substances demon¬ 
strable by certain physico-chemical phenomena, e.g., 
agglutination and precipitation, then it might be 
equally true that certain toxic products of the invaded 
cells of the host, by virtue of their protein nature, 
or, as likely, by their ability to act as haptenea to the 
main protein radicle involved in the chemical reaction, 
would lead also to the production of certain specific 
substances interacting either with the composite 
antigen or with the haptene group derived from the 
host cells. 

If this newer conception be correct, then recovery 
from infectious disease is due to the development of 
neutralizing substances to the foreign proteins in the 
tissues and blood of the infected individual which 
result not only from the invasion and growth of the 
bacterial invader but also from the cellular destruc¬ 
tion in the host. Such foreign proteins from the host 
being antigenic for the same species is not just a 
hypothetical possibility, as it has already been demon¬ 
strated by Landsteiner^ to bo true in the case of 
homologous tissue protein (serum albumin) treated 
with formaldehyde, nitrous oxide and other chemical 
agents. 

Thus it seems altogether desirable that future in¬ 
vestigations dealing with the production of therapeu¬ 
tic agents in diseases of bacterial origin, should 
develop along lines directed at establishing conditions 
similar to those that govern the interaction between 
the invading organism and the host, such as for 
example the production of the essential features of 
the disease in lower animals, followed by the utiliza¬ 
tion of such material from the involved tissue as a 
composite antigen to be used in the production of 
antisera. It is to be hoped that future experimental 
evidence will show that such antisera contain readily 
available neutralizing gubstanees directed at the dual 

«Landsteiner and Jablous, Z. ImmuniiaU, 20: 616. 


toxemic products of both bacterial and tissue destruc¬ 
tion that result in the course of these bacterial infec¬ 
tions. 

Theodokk J. Cubphet 
Hebmax B. Babuch 

University and Bellevue Hospital 
Medical College, 

New York, N. Y, 

RUMBLING CLOUDS AND LUMINOUS 
CLOUDS 

A BRIEF description of two rather unusual cloud 
phenomena which have come to my notice may be of 
some interest. One of these was observed from the 
east shore of a narrow bay of Cache Lake in Algon¬ 
quin Pork, Ontario, on an early morning during the 
latter part of July of this year. It was a chilly morn¬ 
ing and the sky was completely overcast with clouds. 
My attention was attracted by a rumbling sound com¬ 
ing from the west, such as heralds the approach of a 
heavy thunder storm. As I watched, a very long, 
low, narrow, tenuous cloud, resembling a squall cloud, 
appeared above the trees on the opposite shore, moving 
at right angles to its length. The continuous, rumbling 
noise, now grown remarkably loud, seemed to come 
unmistakably from this cloud, whose cross-sectional 
diameter was only about 200 feet. The cloud passed 
overhead eastward and was not followed by the ex¬ 
pected rain storm. The cloud apparently marked the 
meeting place of two oppositely directed currents of 
air that differed in temperature. It seems almost 
incredible, however, that so much sound could have 
arisen from the agitated air alone, and yet this seems 
to be the only plausible explanation of its origin. I 
steadfastly looked for small lightning flashes in the 
cloud and saw none, although they would have had 
to come in rapid succession to produce the persistent 
sound which was heard. The noise could not have 
come from the rattle of hail because the cross-section 
of the cloud was too small to give time for hail forma¬ 
tion ; and in any case no hail fell. 

The other cloud I wish to describe was a solitary, 
brightly luminous, cumulus cloud which I saw on a 
clear summer night at Hutchinson, Minnesota, some 
thirty-five years ago. The cloud had a horizontal 
diameter of about a third of a mile and a thickness 
of about one fourth of that distance. It rose majes¬ 
tically from the eastern horizon, shone with a uniform, 
steady, vivid, whitish light and passed directly over 
the town. When the cloud was overhead a great 
shower of insects descended to earth covering the 
ground all around to the number of about 60 to 100 
per square foot. These insects proved to be a species 
of hemiptera and were non-lumiuoua. They had ap¬ 
parently been induced to take wing by the bright 
object in the sky. I have been at some loss to account 
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for the luminosity of the cloud. It could not have 
been due to reflected light coming from a city. It 
might be postulated that the cloud consisted of a mass 
of organic vapor that was slowly oxidizing, being in 
fact a case of an extended will-o'-the-wisp, but for 
several reasons this seems to be an unlikely hypothesis. 
At the time the cloud was observed, it was thought 
to be far too late in the evening for its light to bo 
reflected sunlight. There is « possibility that a bright 
moon below the horizon might have been the source 
of the light, although I have no recollection of having 
seen the moon rise hiter. 

John Zeleny 

SlOANE PliYSrCS JjAIiORATORY, 

Yale University 

ENTOPTIC COLORS 

I WAS extremely interested in reading the descrip¬ 
tion of the phenomenon reported by Mr. Paul K. 
Klopsteg, which he observed in hi.s neon tube experi¬ 
ments. I have observed for some considerable time 
what I believe to be the same thing, only obtaining 
it in a different manner. I am an amateur movie 
enthusiast, and from time to time in setting up my 
projector 1 have had occasion to run it without any 
film, with the light shinifig against a white screen 
and at varying speeds. I have noticed that at a 
certain speed which is somewhat less than the stand¬ 
ard speed of 16 per second there is a very decided 
color phenomenon present. This effect is very diffi¬ 
cult to describe, as it appears to be a mixture of 
flashes of the various colors mentioned by Mr. Klop¬ 
steg. 1 should say also that the frequency would 
probably be about 10 or 12 per second. 

The first time the phenomenon was observed I was 
undecided as to whether there was a defect in my 
visual apparatus, but inasmuch as it can be pro¬ 
duced at will I came to the conclusion that it was 
perfectly normal. If, as Mr. Klopsteg suggests, this 
phenomenon offers an opportunity for some original 


work, the thought is suggested to serve that my obser¬ 
vation might prove of value, inasmuch as a different 
method of production is used. The illumination used 
is the regular incandescent lamp which gives a some¬ 
what whiter light than the ordinary incandescent bulb 
and has a concentrated filament, but otherwise is quite 
standard. 

Elmer F. Wat 

Industrial Laboratories, 

Grand Rapids, Michigan 


THE PREVENTION OF CONVULSIONS 

In connection with an item under Science News 
entitled *‘Sunshiric and Cod liver Oil for the Pre¬ 
vention of Convulsions,” which appeared in Scibnok, 
March 20, 1031, I wish to draw attention to the fact 
that in a series of experiments conducted at Univer¬ 
sity College Farm, Dublin, on calcium metabolism in 
the pig, convulsions appeared in a gi'oup confined on 
a non-vitamin D diet, to a compartment lighted 
through window glass. Similar groups getting vita¬ 
min D did not develop convulsions. The experi¬ 
ments are described in a paper published in the 
Journal of the Department of Agriculture, Dublin, 
VoL 30, No. 1, from which the following abstract 
giving a description of a convulsive fit in the pig is 
taken: 

A pig suddenly developed u tremor which rapidly in¬ 
tensified, tlie animal arching its back and progressing 
Viackwards until impeded by some obstacle. In some 
cases the jiig squealed ns if BufTering from intense pain 
and after a la])se of throe to five minutes it fell pros¬ 
trate to recover gradually in from seven to ten minutes 
after the onset of the attack. 

The group of pigs which developed convulsions 
exhibited all the symptoms of an intensified form of 
rickets- 

E. J. Shkeut 

Albert Agricultural CoiiLEOE, 

Dublin, Ireland 


SOCIETIES AND MEETINGS 


THE TEXAS ACADEMY OF SCIENCE 

The Texas Academy of Science held its annual 
meeting on November 27 and 28 at San Antonio, 
where it was the guest of the city and had its mt^etings 
in the Witte Memorial Museum through the kindness 
of Director Ellen S. Quillen. An extensive and varied 
program was given, which was divided into papers of 
like interest rather than into those representing any 
one of the sections of the academy. The section of 
the geology and its closely related acienees heard 
among other papers presented one on the ^‘Silting of 
Lake Worth,'' by Dean T. U. Taylor, dean of engi¬ 


neering, University of Texas. Dr, E. H. Sellards, of 
the Bureau of Economic Geology, University of Texas, 
gave an account of the Texas earthquake, August 16, 
1931. This is the first paper in which this earthquake, 
which was felt over much of Texas and adjacent 
states, has been reviewed. William Cunningham, of 
the department of chemical engineering, University of 
Texas, gave a full account of the sulphur industry of 
the Texas coast. This paper was perhaps the most 
enjoyed of any technical paper given at this meeting. 
From the standpoint of research into unknown fields 
the paper by Frederick A. Burt, of the Agxioulturel 
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and MeolumicRl College of Texas, on the “FormatiTe 
Prooessea in Certain Aluminum Bearing Concretions" 
was noteworthy. 

The section of biological sciences introduced some 
new speakers, who presented papers dealing with the 
subject of ^‘Teaching of Natural Sciences in the Pub* 
lie Schools." The most unique of these papers was 
the one by Dr. Don 0. Baird, of State Teachers Col¬ 
lege, Huntsville, Texas, on ‘^Birds that Go to School." 
Charles H. Gable and Ellen S. Quillen, of San An¬ 
tonio, the authors of a series of "Nature Readers for 
Public Schools,” presented a very interesting discus¬ 
sion of the "Place of Natures Study in Child Educa¬ 
tion.” Dr. W. R. Horlacher and D. T. Killougb 
discussed what may be done in improving the cotton 
plant in a paper entitled "Chlorophyll Deficiencies 
Induced in Cotton {Gossypium hirsutum) by Radia¬ 
tions.” These and a number of other technical papers 
along the lines of biology made a full day^s program. 

After the annual dinner, which took place at the St. 
Anthony Hotel, the section of anthropological sciences 
gave their program. J. E. Pearce, head of the depart¬ 
ment of anthropology of the University of Texas, 
gave an account of the work done by bis department 
during the past year. He told of the bringing to light 
or of "Finding a Civilization which Once Existed in 
East Texas and Hitherto Unsuspected by the Archool- 
ogisU.” He illustrated his talk by a largo number of 
earthenware vesstds recovered from village-sites, caches 
and burial places. This pottery is on a par with 
anything yet discovered in North America and is 
found in such numbers as to indicate a large popula¬ 
tion with fixed dwelling places. Another unique find 
was a peculiar form of arrow-heads, which are always 
associated with burials. So far as known, this type 
of arrow-head has not been observed befi)re in the 
United Stales. Judging from the published accounts 
of similar work this find is the outstanding one for 
the past ten years. Miss Emma Qutzeit, secretary of 
the Museum Association of San Antonio, gave an 
interesting illustrated account of four expeditions sent 
from the museum into the Big Bend Country in search 
of specimens and information concerning the aborigi¬ 
nal inhabitants of that part of Texas. The pictures 
shown of pictographs and petroglyphs gave the 
audience some idea of the kind of records left by the 
civilizations which have preceded our own. Colonel 
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M. lu CrimminB, curator of an^ropology of the Witte 
Musetun, took up the story of early West Texas sad 
told of the migration of the Artec people from Casa 
Grande, a now deserted town seventy miles southwest 
of El Paso, through a mountainous country of North¬ 
ern Mexico and ending with the arrival of the Artec 
people at the City of Mexico. His story was illus¬ 
trated by copy of a chart made two centuries ago in 
Mexico and now preserved in Spain. He stated the 
Artec people much resembled the Romans and showed 
how they had left their imprint on the other primitive 
people with whom they came in contact. 

The final session was held on Saturday morning. 
The papers given were of a general nature. Miss 
Kethora Remy, of San Antonio, in a paper entitled 
"The Mineral Content of Honey” gave a summary 
of a year’s investigation to ascertain if there was a 
relationship between the amounts of minerals con¬ 
tained in honey and other food value. After these 
papers the regular business meeting completed the 
program. The reports of ofiicers and committee men 
showed a fine growth in membership and that the 
academy was in good financial condition. Ten fel¬ 
lows and a large number of new members were wel¬ 
comed into the academy. It was ordered that a year 
book containing the outstanding papers presented at 
this meeting be printed as soon os possible and that 
the mimeographed monthly bulletin be continued. The 
officers for the ensuing year are; 

Dr, H. Y. Benedict, University of Texas, President. 

F. B. Plummer, University of Texas, assistant to the 
president, 

W. E. Carter, A. and M. College, vice-ptesideni, sec¬ 
tion 1, 

E. N. Jones, Baylor University, vice-president, sec¬ 
tion X, 

J. F. Sinclair, Texas College of Arts and Industries, 
vioe-president, section S, 

H. B. Parks, Agricultural Experiment Stations, secre¬ 
tary-treasurer. 

At the conclusion of the annual meeting the execu¬ 
tive committee met and decided to hold the summer 
meeting at Austin, probably the first week in June. 
The time and place for the annual meeting for 1932 
was not decided upon. 

H. B. Parks, Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE SUSPENDED MIRROR 
SEISMOGRAPH 

Dorwg the last year of a very interesting and some¬ 
what unusual seismograph was developed and used by 
two of the graduate students under the writer’s super¬ 


vision. Because of the extreme simplicity and high 
sensitivity of the apparatus, and in view of 
rapidly growing interest in seismology a hriet do* 
seription of the instrument may be of interest^ 

It consists essentially of a light mimu^ ahotti $ 
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in diaiXMter bnnfir by meane of two silk fibers in an F 
frame after the manner of Darwin. The frame is of 
brase mounted on a oast-iron platform with leveling 
eorews. The mirror hangs in the frame as shown and 
its motion is traced on a photographie film, which is 
attached to a rotating drum in the usual manner. 



This drum was made in the laboratory and is driven 
by a synchronous motor which was bought from one 
of the numerous radio-wrecking concerns. 

The mirror on its support was mounted on a large 
brick column which was not in contact with the floor 
of the room. The estimated mass of this column is 
something like ten tons. 

The apparatus has been used thus far in the study 
of earth tremors and disturbances of a minor nature. 
It detects with ease the footsteps of a person 100 
yards from the building. It records the passing of a 
street car or an automobile half a mile away and it 
records (with what a physician says is fair accuracy) 
the heart beats of a person lying on the heavy column. 

Although the apparatus is in a large empty room, 
remote from the walls, in a large building, it is in 
continual motion throughout the day. Hccords made 
when any part of the building is in use show that 
the ground under it is in a state of almost steady 
vibration. 

It seems to the writer that this apparatus is par¬ 
ticularly well adapted to the study of tremors which 
do not penetrate the earth very deeply. It is light, 
Gimple, inexpensive and easily portable; and it can be 
set up with a minimum of adjustment. 

Results obtained thus far seem to justify the further 
use of this apparatus in the work tor which it was 
designed, 

Benjamin Allen Wooten 

Betaetment or Physios, 

ITNrntasiTY or Alabama 

apparatus for taking water samples 

FROM DIFFERENT LEVELS 
bf the apparatus designed to take water 
^mples from diffetent levds are difficult to manipu¬ 
late and, in many instoneesr m not aocurato. This is 


especially true with makeshift apparatus constructed 
from ordinary laboratory materials. The apparatus 
described in this paper was used by the author in 
bacteriological work which required the taking, accu¬ 
rately, of bottom samples. Larger models of the 
apparatus have since been constructed and used in 
protoEOological work with excellent results. It is 
easily put together with matenals found in every 
laboratory. 

The apparatus as used in bacteriology consists of a 
glass test-tube with the bottom cut ofl. This tube is 
fitted with two rubber stoppers which are drilled to 
take a piece of glass tubing an inch and a half longer 
than the rubber stopper. Small wire loops are 
fastened near each end of the test-tube and are bound 
in place with thread which is then shellaced or var¬ 
nished. A piece of short gum rubber tubing about two 
inches long is slipped over each glass tube which pro¬ 
trudes from the rubber stopper. Other straight pieces 
of glass tubing with their ends bulged are pushed into 



ing as a valve; b, rubber stopper; c, glass body of in¬ 
strument; d, lead weight; e, wire loop; No. 1, hand cord 
for operating the instrument valves; No. 2, hand cord 
for raising and lowering the apparatus^ Fio. B. Appa¬ 
ratus with valves open and weight suspended by cord 
No. 2, Fio. C. Apparatus with valves closed and weight 
suspended by cord No. X. 
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the rubber tubing, making a simple rubber joint. It 
is best to daub rubber cement or shellac on the glass 
tubing before making the connection. 

A string is now tied to two of the wire loops, and 
another string is fastened onto the glass tubes pro¬ 
truding from the rubber joint. Both of these con¬ 
necting strings are lied so that there is plenty of 
slack in thorn. A hand cord is attached somewhere 
along the length of each connecting string. The two 
hand cords serve to open and close the valves as well 
as raise and lower the entire instrument. A lend 
weight is suspended from the third wire loop which is 
fixed on the opposite side of the tube from the other 
loops and at one end. This weight serves to sink the 
apparatus as well as to slont it so that water can come 
in the lowest side and force the air from the higher 
end. 

The apparatus is used in the following manner. 
The weight of the instrument is suspended from hand 
cord No. 1 (Fig. A) which is attached to the ends 
of the glass tubing. This action kinks the rubber 
connections and forms a perfectly air and water-tight 
valve. With the weight of the instrument supported 
from cord No. .1 the apparatus is lowered into the 
water. During this phase the No. 2 cord is paid out 


very loosely. When the seleeted depth has been 
reached the weight is shifted to cord No. 2 and eord 
No, 1 is loosened. This action allows the rubber con¬ 
nections to straighten out and the valve to open. 
When the body of the apparatus has been filled the 
weight is again transferred to cord No. 1, which closes 
the valves. With the valves closed the instrument is 
pulled to the surface. The rubber connections may 
be kept permanently closed by tying strings around 
the connecting pieces. 

In bacteriological w^ork a number of such instru¬ 
ments may be made and sterilized in the autoclave, 
provided the binding of the wire loops has been fixed 
with waterproof Valspar varnish. To remove the con¬ 
tents of the tube in a sterile manner the rubber valves 
may be cut close to the glass tubing. 

Types of work other than bacteriology may require 
apparatus with larger openings. Apparatus have 
been made at this university with openings up to an 
inch in diameter with but a few minor changes in the 
shapes of the glass pieces fonning the valves and the 
use of a double system of rubber connections. 

J. Abthtjtb Rbynikbs 

BACTEiuonoaY Labobatohibb, 

University or Notre Dame 


SPECIAL ARTICLES 


REGENERATION IN BRYOPHYLLUM 

While Bryophyllum calycinum has been repeatedly 
used in physiological investigations of the phenome¬ 
non of “regeneration,'* a developmental and histo¬ 
logical study of the foliar organs of this plant gives 
rise to a grave doubt whether in this instance regen¬ 
eration really occurs. The worker is dealing with 
leaves possessing latent rneristems in their notches 
whieJi quickly form both root and shoot systems when 
the proper stimulus is applied. Even so able an 
investigator as Jacques Loeb^ disregards entirely the 
prenence of these foliar rneristems or embryos and 
L. W. Sharp® refers to Bryophyllum as a case in 
which dedifferentiation of cells takes place in the 
formation of plantlets upon the leaves. A study of 
tliese problems being carried on by the writer reveals 
that too little attention has been paid to the anatomy 
and developmental history of the leaves of BryophyU 
turn and that physiological studies must take account 
of these facts if they are to interpret correctly the 
processes involved in so-called “regeneration." 

The question immediately arises os to what the 
phenomenon of regeneration really involves. Are we 
to consider as regeneration only such phenomena as 

1 Jacques Loeb, * ‘ Regeneration,'' 1924. 

2L. W. Sharp, Introduction to Cytology,'' 1926. 


the reformation of a tail in the case of certain snakes, 
the replacement of an eye-like structure in the ease of 
Cambarus, or the reformation of a growing point on 
the shoot axis of a plant t Or shall we include within 
this category the development of latent buds in the 
willow, of axillary buds (in many plants) which in 
the normal course of events never develop, and finally 
the development of the foliar embryos in the leaves 
of Bryophyllum'^ All these examples have been 
lumped together under the term “regeneration^* by 
various workers and since the wide differences exist¬ 
ing among them are obvious, the situation is a rather 
unhappy one. 

Particularly is this the case when development of 
plantlets upon the leaves of Begonia is termed “re¬ 
generation” and the same term applied to plantlet 
development upon the leaves of Bryophyllum. Hart- 
soma^ has clearly shown that in the case of Begonia 
there is an actual dedifferentiation of certain cells of 
the epidermis and an assumption by them of meri- 
stematic characters which builds up a new plant. 
Work of the writer shows that in the case of Bryo- 
phyllum a group of meristem cells is very early segre¬ 
gated in the notch of the leaf even when it is 2 mm 

3 A. M. Hartsema, Extrait du Rectieil dee Travaux 
botaniques nderlandais, Vpl. 23, 1926. 
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or less in length. Theae cells retain their meristematic 
character while the neighboring cells continue in the 
process of differentiation forming the body of the 
mature leaf. In actively functioning leaves 8 to 10 
cetitimcters long this group of meristein cells may 
show a more or leas distinct differentiation of root and 
slioot primordia. The writer has chosen to call these 
meristematic cell mnsaes 'Toliar embryos'^ rather than 
“foliar buds” or “epiphyllous buds,” since root and 
shoot develop simultaneously from them and may 
even be present in a primordial condition on a large, 
normal, attached leaf. Only a slight stimulus of the 
proper sort is re^piired to cause the foliar embryos 
lo continue tiieir development into a new plant. 
1-nder normal cultural conditions such develoi>ment 
does not occur on attached leaves yet it would seem 
that to refer to the roots and shoots produced as 
“adventitious buds and roots” and to include them 
under the term “regeneration” would be to employ 
vague or even incorrect terminology. A careful study 
of the various phenomena commonly grouped under 
“regeneration” makes it clear that the task of defln* 
ing and limiting this term is difficult, but the writer 
suggests that, in cases whore a preformed meristem 
exists which is definite and l<)calized in position and 
which merely continues development due to some 
stimulus, the term “regeneration” is hardly nppU- 
eabJe. 

The existence of vegetative patches or centers upon 
the leaves of Bryophyllum is by no means a recently 
discovered fact for Goebel* refers to them, and Ker- 
iier and Oliver^ also describe them in a superficial 
way. Yet few facts seem to exist concerning their 
structure and developmental history. Lund and 
Bush® diagram a section through the foliar embryo 
but otherwise make no statements regarding its 
structure and development except a reference to the 
work of Beals.’ To the writcr^s knowledge this last 
named work is the only available histological study 
of the development of the pluntlets upon the leaves 
of Bryophyllum, Beals draws the conclusion that 
certain phloem cells of the leaf assume meristematic 
f ctivity and build up the tissue of the new plant. No 
mention was made of the dormant foliar embryo 
which exists even in very young leaves and which in 
older leaves is evident to the most casual observer. 
J'Vom Beals^ paper it is evident that she was experi- 
rnenting with fairly mature leaves. 

While no attempt has been made in the present 
study to determine the physiological causal factors 

*K. Goebel, '^Organography of Plants," I, 42, 1900. 

^Kerner and Oliver, "Natural History of Plants," 
n, 40,1903. 

and Bush, Plant Physiology^ 5: 491, October, 

’C. M, Beau, Ann. Miw. Bot. Garden, JO: 369, 1923. 


involved in the awakening of these foliar embryos it 
is obvious that such study must take account of their 
presence and structure. There is no space in the 
present brief note to give details of the writer’s study 
and findings but it is hoped that they may be pub¬ 
lished in ej'tenso at a later date. 

John A. Yarbrough 

TJNn’EBSiTY or Oklahoma 

A NEW PLANT SOURCE OF VITAMIN A 
ACTIVITY! 

The recent interest in carotin and its physiological 
action has encouraged the cxaiuination of various 
plants ns a source of this material. Jt occurred to 
the writers that a further investigation of the coloring 
matter aimatto, obtained from the seeds of the plant 
orvllana, might be of interest. 

At least two pigments have been isolated from the 
steeds of this plant. Bixin, the better known of the 
two, has been much studied and we oAve a knowledge 
of many of its chemical and physical properties to 
the researches of Marchlewski^ in 1907. 

Since that time many papers have appeared deal¬ 
ing with its chemical structure and properties, but 
Elder and Euler^ in 1929 were apx>nrently the first to 
teat its physiological activity, which they reported as 
being negative. Jhilmer'* in his monograph states that 
bixin does not belong to the group of carotinoid pig¬ 
ments, and therefore might reasonably be expected to 
be inactive in this respect. Palmer does not mention 
the less kmnrn pigment orellin, which accompanies 
bixin, and it is the latter material that is the basis 
of the present investigation. 

If the crude rod powder (annatto) obtained from 
fresh seeds of Bixa Orellana is extracted with cold 
80 to 90 per mit. alcohol, a deep reddish-brown solu¬ 
tion results, which on evaporation leaves a dark- 
colored, sticky, resinous material. It is in this fraction 
(practicjilly bixin-free) that the vitamin A activity 
resides. When an alcoholic solution of this resinous 
material containing orellin is fed to rats on a vitamin 
A-free diet, at such a level that they receive 3 mg 
of dissolved solids per day, their rate of growth cor¬ 
responds to that re(M)minendod by S her manin his 
quantitative estimation of this vitamin. So far as the 
semi-quantitative results show at present, the seeds 
yield 2 per cent, of this active material. This places 

1 Prom the School of Tropical Medicine of the Univer- 
sity of Porto Rico under tlie auspices of Columbia Uni¬ 
versity, 8au Juan, Porto Rico. This research was made 
possible by a grant from the Rockefeller Foundation. 

2 L. Marchlewski, Biochem. Z., 3, 286, 1907. 

a Beth v. Euler and Hans v. Euler, HeXv. Chem. Acla.^ 
12, 278, 3929. 

*L. S. Palmer, "Garotinoids and Related Pigments." 
Chein. Monograph Series, Ist ed., 22, 1922, 

5H. C. Slierman and H. E. Munsell, Jour. Amer. Chem. 
Soo., 47, 1630, 1926. 
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annatto among the richest vegetable sources of vitamiii 
A thus far reported. 

It is unknown at this stage of the investigation 
whether wc are dealing with vitamin A as such, carotin 
or some related pigment, or a new substance which 
can function as vitamin A in the animal body. 

A preliminary experiment of feeding bixin obtained 
from annatto that had had the active resinous coloring 
material removed by alcoliolic extractions confirmed 
Euler’s finding in that it did not cause growth in rats 
on an A-free diet. There is some indication that 
bixin may exert a toxic action on the organism. 

Further work is in progress on this interesting 
development. 

D. 11. Cook 
Joseph Axtmaye® 

A NOTE ON THE EFFECT OF ULTRA-VIOLET 

LIGHT ON THE VITAMIN A OF BUTTER 

ZiLVA^ Jms shown that vitamin A is destroyed by 
ultra-violet light when exposed in air but not in a 
CrUrbon dioxide atmosphere. Spinka’'^ found that 
ultra-violet radiations did not destroy vitamin A, but 
that toxic materials were formed which were sufficient 
to cause death in rats. His animals succumbed before 
the controls on a vitamin A free diet developed the 
typical symptoms of vitamin A deficiency. 

The fact that radiations other than ultra-violet 
light'^ destroy the vitamin A of butter suggested that 
the mechanism might be of a photochemical nature. 

Butter fat was exposed in large flat dishes to the 
rays of the quartz mercury arc at a distance of 16 
cm. for G hours. At the end of 3 hours all the 
color of the material bad disappeared. Another por¬ 
tion of the fat was exposed under similar conditions 
in an atmosphere of nitrogen which had previously 



Fio. 1. Treatment. (1) 0..S gm untreated butter f&t, 
daily. (2) 0.3 gm Vmtter fat irradiated in nitrogen 
atmosphere, daily. (3) 0.3 gm untreated butter fat plus 
0.3 gm butter fat irradiated in air, daily. (4) 0.3 gm 
butter fat irradiated in air, daily. (5) No source of 
vitamin A. 

1 S. S. Zilva, liiochem. Jour,, 13; 164, 1919: 14, 740, 
1920. 

aj, Spinka, Biochem, Ztaekr,, 153, 197, 1924. 

* A. G. Hogan, C. L. Shrewsbury and J. F. Brecken- 
ridge, Jour. Btok Chem,^ S7, p. xlii, 1930. 


been purified to free it from oxygen. No change in 
color was observed. These materials and the vn- ^ 
treated butter fat were fed to rats depleted of their 
vitamin A stores, as follows: (1) The untreated butter 
fat; (2) butter fat exposed to ultra-violet light in 
air; (3) butter fat exposed to ultra-violet light in a 
nitrogen atmosphere; (4) the untreated material 
mixed in equal parts with the butter fat exposed to 
ultra-violet light in the air. Control animals received 
no source of vitamin A. The results are presented in 
Fig. 1. 

Results 

Practically complete destruction of vitamin A 
potency and loss of color in butter fat was obtained 
when the material was exposed in air. The material 
exposed in a nitrogen atmosphere did not fade, Its 
antiophthalmic properties were not reduced in any 
detectable degree, although some reduction in its 
growth-promoting power was found. 

When butter fat exposed in the air was mixed with 
tlie untreated material a definite slowing of growth 
was obtained as compared to that produced by un¬ 
treated butter fat fed in an equivalent amount. 
Negative controls and animals receiving butter fat 
exposed in the air succumbed at about the same time. 
Ophthalmia developed in both groups. 

These experiments indicate that the change that 
takes place in vitamin A potency when butter fat 
fades is not due to a direct effect of ultra*violet light. 
Oxidation, indirectly produced by ultra-violet radia¬ 
tions, is at least one mode of destruction of the 
vitamin A of butter fat. It appears that irradiation 
in air and to some extent in a nitrogen atmosphere 
produces a principle that retards growth of rats. This 
principle was not of suffleient strength to cause 
death before the onset of vitamin .detlciency symp¬ 
toms. 

CiiAfl. L. Shkewsburt 
H. R. Kratbill 

Aomcultuee Expkeiment Station, 
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CERTAIN ASPECTS OF HENRY'S EXPERIMENTS ON 
ELECTROMAGNETIC INDUCTION^ 

By President JOSEPH S* AMES 

the JOHNS HOrKlNS HNIVERBITY 


I BEQAED it as a great honor to be invited to give 
the first of a series of lectures before the Washington 
Philosophical Society, to be known as the Joseph 
Henry lectures, established in honor of the founder 
and the first president of the society. 

I think it is undoubtedly proper for me to choose 
as the topic of this first lecture one which is related 
to the life of Joseph Henry, partly because of the 
asaociation of his name with the lectureship, but also 
bt^cause this year is recogniEed as the one hundredth 
anniversary of the discovery of the phenomena of 
olectromagnetic induction, a discovery with which the 
name of Joeeph Henry will always be associated. 

This .discovery of electromagnetic induction marked 

delivered before the Philosophical Society 
of oil October 84, 1931. 


the beginning of the modern era of electricity and in 
fact of the modern era of physics, and it is therefore 
most fitting that a celebration of the centennial anni¬ 
versary of the discovery should take place. Last 
month such a celebration was held in London at the 
Royal Institution, to commemorate the part Michael 
Faraday played in the discovery. Although he was 
anticipated in this by Joseph Henry, so far as both 
mutual induction and self-induction are concerned, 
Faraday will always be regarded, properly, I think, 
as their real discoverer because he was the first to 
publish the results of his investigations and pointed 
out at the time of his first announcement the possibil¬ 
ity of making prm^tical application of them. Joseph 
Henry, himself, although he deeply regretted the fact 
that he had delayed publication of his investigations, 
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always gave full credit to Faraday aud was scrupu¬ 
lously careful to refer to him as tlie discoverer. The 
news])apers, magazines and scientific periodicals have 
called attention repeatedly during the post two 
months to the work of Faraday and to his greatness 
as an experimenter and as a philosopher of nature. 
Rather scant notice has been given to Iho work of 
Joseph Henry, one writer .saying that he **prohahIy 
anticipated” Faraday; and my real rcftson for seh^r^t- 
ing the topic 1 have for this evening is my desire to 
imj)res8 upon all of you who listen to me the essential 
facts of Henry\s great discoveries. Certainly when¬ 
ever an American physicist hears the words, induced 
currents, the first thought that slioidd come to his 
mind is ‘Mosepli Henry discovered these.” 

It will indeed be suixu’fluous for me to give a sketch 
of the life of Henry or to refer in detail to the long 
series of his brilliant investigations in the varied fields 
of physics or to his great contributions to the scien¬ 
tific life of this country. Any one who is interested 
in these matters should read the address by Professor 
William B. Taylor which was read l»efore this society 
fifty-throe years ago this month and wliich ivas pub¬ 
lished by the goverumot\t in a volvime devoted to the 
life and scientific w’ork of Henry, and esi>eciiiJly the 
excellent article by Piofessor Magic in tlie October 
number of Iteviews of Modern Phydes. 

I intend to confine myself this evening to the ques¬ 
tion of induced electric currents and, even more nar¬ 
rowly, to the original experiments of Henry, calling 
attention particularly to the dates at wdiicdi his dis¬ 
coveries were made, I must begin, however, by mak¬ 
ing as the background of my paper a statement con¬ 
cerning tlie scientific knowledge available at the time 
Henry began his experiments and also a description 
of Henryks environment, so that you may understand 
more dearly the stimulus which animated him and the 
difficulties under which he labored. 

In 1819 Oersted made tlie discovery that an electric 
current flowing in a conductor exerted a force upon a 
magnet, and this great event was, of course, followed 
at once by investigations all over Europe, In the fol¬ 
lowing year Schweigger devised his multiplier, con¬ 
sisting of an arrangement by w^hich a magnetic needle 
came under the influence of several turns of wire, and 
thus perfected a rather .sensitive instrument for the 
detection of an electric current. In this same year, 
1820, Arago and Davy discovered independently that 
a steel needle placed axially inside a helix of wire be¬ 
came magnetized when an electric current was passed 
through the helix. In this experiment of Aragons the 
wire was uncovered and was wrapped in a loose helix 
around a glass tube, the needle being placed inside 
this tube. In the same year also Ampere began his 
brilliant series of studies on the action of currents on 
ttiagnet^s and of currents on currents, rosuiting in the 


discovery of phenomena which form the basis of elec¬ 
trodynamics. In these experiments Ampere used 
single turns of bare wire. In 1825 William Sturgeon, 
of Woolwich, England, really developed the electro¬ 
magnet by winding uncovered wire around an iron 
bar, which was insulated from the wire, the iron bar 
itself being bent into the shape of a horseshoe so Umt 
an armature could be placed across its two ends. In 
this electromagnet Sturgeon used eighteen turns, 
loosely coiled. These were the essentia] facts concern¬ 
ing the relations between electricity and magnetism 
known to the scientific world at the time Henry began 
his studies. 

In 1826 Jos(!ph Henry was elected professor of 
mathematics and of natural philosophy at the Albany 
Academy. This was one of the outstanding high 
schools of the State of Now York, and the work done 
there coinjmred favorably wdlh that characteristic of 
some of the colleges of that day. He was twenty- 
seven years old at the time of iiis ni)pointment, and 
his interests were already centered in the study of nat¬ 
ural philosophy, his attention having been called to 
the subject when he was fifteen years old by the 
chance reading of a book which he had found left on 
a table by a man boarding with his mother. This 
book, Dr. 0. Qregory^s “l^ectures on Experimcnlal 
Philosophy, Astronomy and Chemistry,” made a great 
impre.ssion ii]>on the boy’s mind, and it is recorded 
that the owner gave it to him and that he kept it with 
him throughout his entire life. It aroused his intel¬ 
lectual curiosity and inspired him with a desire to 
answer questions dealing with nature. He set to work 
at onco to perfect himself for tliis life of investiga¬ 
tion, and after some years of study, teaching and 
tutoring, during which time he presented several 
papers before the local scientific society, tlie Albany 
Institute, he was chosen unanimously to fill the posi¬ 
tion I have mentioned. Albany at that time was a 
small city practically on the frontier, remote from 
centers of scholarship or of study, but the Albany 
Academy w^as a very worthy institution. It occupied 
a large building in the center of the city, consisting 
of classrooms and one good-sized hall in its center, 
used for general purposes. There was no laboratory, 
of course, as such, and no apparatus of any kind; 
consequently, Henry had to do everything with his 
own hands except so far as lie could call upon a black¬ 
smith to help. Schools in those days were rather 
serious-minded institutions and Henry was kept fully 
occupied with his classes ns long as the school was 
operating, which was for practically ten months of 
the year. The sessions began the first of September 
and during all the time Henry was professor in tlie 
academy the only opportunity he had for experimen¬ 
tal investigations was during the summer vaicationB, 
and practically for only one month, the last part oi 
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July and the first part of August When the vaca¬ 
tion began Henry would set up his apparatus in the 
main hall of the building and he could work with it 
until in August the time came for the building to bo 
cleaned and gotten ready for the classes which met, as 
I have said, the first of September. 

I must ask you to consider this situation and to 
contrast it with that of the investigators in Europe, 
especially of Faraday. Here was a man evidently 
full of ideas, evidently eager to add to knowledge 
and to test his theories by experiments; but he had 
no apparatus, he had no meuT»s to buy any even if 
it had been available and he had at his disposal only 
a few weeks of the year in which he could devote 
himself to what was really the purpose of hia life. 
When one considers these circumstances it is extra¬ 
ordinary indeed that Henry sliould have been able to 
advance as far as he did. 

Henry road with eagerness everything that was pub¬ 
lished in regard to the connection between electricity 
and magnetism and as soon as lio became a professor 
at the Albany Academy he began to make plans for 
the continuation of the experimental work of which 
he had read. The first thing be planned to do, natu¬ 
rally, was to repeat the work of others so as to con¬ 
vince himself of its accuracy and to become more 
familiar with the phenomena. In thinking over the 
experiments done by others he believed that he could 
increase the sensitiveness of the apparatus and could 
magnify the forces by an extremely simple device, 
which apparently bad not occurred to any one else. 
This was to use coils of insulated wire in place of 
single turns, and in October, 1827, he demonstrated 
before the Albany Institute the various experiments 
of Ampere and others, using coils and thus magnify¬ 
ing the effect greatly. In order to superimpose one 
layer of the coil upon another layer, thus fonning a 
bobbin, it was obviously necessary to insulate the 
wire itself, which he did by wrapping the wire *‘with 
silk,” as he says. I have heard from the family that 
“the silk” used by Heniy in making some of bis first 
coils was really a series of ribbons of silk obtained by 
the sacrifice on the part of his wife of her white silk 
petticoat. An electromagnet made by Joseph Henry 
and used in his experiments is still in existence, being 
treasured in the museum at Princeton University, and 
one can still see the white silk ribbons used in its 
conatruotion, so I believe the story I have heard is 
true. 

One can hardly overestimate the importance of this 
device of Henry’s, No one up to this time had 
thought apparently of using insulated wire coiled in 
layers, and immediately after Henry described his 
apparatus all the investigators of Europe adopted the 
idea, Faraday, in his original apparatus, used when 
he made his discovery of electromagnetic induction, 


wound bare wire on an insulated iron ring, the 
separate coils being kept apart by winding between 
them a long twine, the separate layers being kept 
apart by pieces of non-conducting cloth* One can 
not tell by reading J^'araday’s papers whether this 
idea was original with him or whether it was adopted 
after having seen Henry’s published paper. As a 
matter of fact, in no one of Faraday’s papers is 
there any reference to the experimental work of 
Joseph Henrj\ 

Henry’s first application of this new principle of 
coiling long wires into a number of layers was in 
the construction of a small electromagnet which he 
exhibited before the Albany Academy in June, 1828; 
and, having found how successful it was, he made 
another more powerful one the following year, which 
he exhibited in March, 1829. He then had a new 
idea in regard to the winding of magnets and in the 
latter part of the same year made one in which he 
had tw^o independent windings over the whole length 
of the iron core, so that he could join these two in 
parallel. Then, in order to make a magnet which 
could be used for many experimental purposes, in 
August, 1830, he wound one in a distinctly novel way, 
producing a mugnet by far the most powerful then in 
existence. II© wound the core of this magnet with 
nine separate coils, each coil occupying a space of 
about two inches. The terminals of each coil ex¬ 
tended out from the side so that he was able to join 
the nine coils either in series or in parallel. This 
offered him a great variety of experimental possibil¬ 
ities. He investigated in connetdion with this magnet 
the effect of using a number voltaic cells arranged 
in parallel or in aeries, and he emphasized the effect 
of having the cells when in aeries joined with the 
coils of his magnet also in series and similarly the 
effect of having either one cell or all the cells in 
parallel joined with the coils of his magnet when 
these wore in parallel. He made a study of what 
we would to-day call Ohm’s law so far as the effect 
of the internal resistance of batteries is concerned 
and also performed many other experiments, some 
of which I will refer to later. All this was in August, 
1830. In November of the same year he saw in 
Brewster’s Edinborough Journal an account of some 
work done by the Dutch physicist, Moll, in regard to 
electromagnets and thought it best to write an ac¬ 
count of hia work up to that time upon the same 
subject. This he did in November and submitted it 
for publication in Silliman^a Journal, It was pub¬ 
lished in January, 1831, and was Henry’s first scien¬ 
tific publication in a recognized scientific journal. It 
was characteristic of Henry for many years not to 
publish his results as soon as he had obtained them, 
but rather to wait until he had tested and investigated 
ttie various ideas which were in his mind on any one 
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subject so that he would be oonvinced that he bad 
exhausted the possibilities of that particular line of 
thought. This quality of his mind resulted naturally 
in the fact that so far as publication was concerned 
he was anticipated often, and he was in several cases 
persuaded by his friends to write brief accounts of 
what he had done after the publication by others of 
their work. 

I refer above to experiments which Henry made 
with his final fonn of magnet, and these he did not 
include in his paper in SUliman^s Journal^ which was 
confined simply to a description of his magnets. His 
reason for not publishing some of these experiments, 
which were made in August, 1830, was because he 
intended to continue these further, and during August, 
1831, he was very busy preparing some new appa¬ 
ratus, one portion of which was a large reel contain¬ 
ing a mile of wire and another was a much more 
powerful electromagnet. In a letter of November 6, 
1831, he says that he had been making this apparatus 
*‘for some contemplated experiments in the identity 
of electricity and magnetism.” In another letter he 
says that he had to stop his work on this new appa¬ 
ratus because the room in which he was working was 
wanted for the classes of the academy. It is dear, 
therefore, that in August, 1831, he had been occupied 
with the construction of apparatus with the idea of 
continuing some of the work which he had begun in 
August, 1830, and which he had not thought to bo 
Bufliciently advanced to justify publication. 

Immediately after the discovery of the fact that an 
electric current through a coil of wire would magne¬ 
tize a piece of iron alid in fact that a coil of wire 
carrying an electric current had magnetic properties, 
many investigators felt that there should be some way 
by which an electric current could be produced by 
means of a magnet, and experiments of various kinds 
were tried. Among others, Michael Faraday, of the 
Royal Institution, London, occupied himself with the 
problem for some years and on August 29, 1831, be¬ 
gan a scries of experiments which finally solved the 
problem. He reported the essential features of his 
experiments to the Royal Institution and also to the 
Royal Society, and preliminary accounts were pub¬ 
lished in the spring of 1832. Henry saw these, prob¬ 
ably in June of that year, and thought it best to pub¬ 
lish at once his preliminary investigations on the same 
Bubject, so that the first published account of hia work 
appeared in the July, 1832, number of SilUman^B 
Journal In this account he describes experiments on 
the production of electric currents by varying the 
magnetic field through a coil of wire and also an 
observation which he had made some years before 
concerning the spark which is produced when an elec¬ 
tric circuit is broken. He noted further that these 


two phenomena were evidently due to the eame fondle 
mental cause. I shall describe later the details of 
these experiments, but 1 wish at this time to call atten¬ 
tion to the probable dates at which they were per¬ 
formed. In view of what I have said above I do not 
think there can be any doubt but that his observations 
of induced electric currents due to a varying niagnetie 
field were carried out in August, 1830, when he was 
working with hia new magnet. In fact, he says ex¬ 
plicitly that the observations were made by using this 
magnet. When he observed the spark produced at 
the breaking of a circuit and studied the effect on this 
spark of various forms of the circuit, it is quite im¬ 
possible to say. It certainly was an early observation, 
and the date has been set by Joseph Henry's daughter, 
Miss Mary Henry, as in 1829, This is extremely 
probable and the claim, I think, is supported by 
various considerations. !Miss Henry says that she 
often talked with her father concerning the early his¬ 
tory of electromagnetic induction and that he always 
spoke as if he had discovered induced currents in 1830 
and made his first observations of self-induction in 
1829. 1 think it is very reasonable to believe that it 
was his observation of the electric spark on breaking 
a circuit and certain other phenomena to which I shall 
refer later, these being made in August, 1829, that led 
him to undertake the experiments which culminated 
in the discovery of induced currents in August, 1880, 
after he had completed his new magnet. In any ease 
he saw so much ahead of him in August, 1830, calling 
for the construction of new apparatus, that he thought 
it best not to publish his preliminary studies, so that 
August, 1831, found him busy making the apparatus 
which he felt necessary to have available to continue 
his investigations. Then, again, be was stopped in his 
work by the opening of the school sessiou and proba¬ 
bly he would not have published any full account of 
bis studies until after August, 1832, if it had not been 
for the fact that he saw that Faraday had already 
made some of the discoveries with which he was 
familiar as the result of his own investigations. 

After Henry saw the brief notes concerning Fara- 
day^s work he took up the problem anew, repeating 
some of Faraday’s work and extending his own, 
although the latter was very complete and convincing. 

Having made his powerful electromagnet, which 1 
have described above (early in the summer of 183d)« 
he wound a coil of wire around the armature of the 
magnet and led the terminals of the wires to an instru* 
ment for indicating current. He noticed that when 
he turned on the magnetizing current there was imr 
'mediately a fiing of the galvanoseope needle and that 
when he broke the magnetizuig current there was a 
fiing in the opposite direction. He further observed 
that when he turned the magnetizing flurrent off 
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dfitUoh«d tlie annatiire there was also a ffing of the 
galvanoscope needle^ the amount of which varied ac¬ 
cording to the distance be moved the armature. 
Finally, he observed that when the armature was in 
place on the magnet and he varied the magnetizing 
ourrent there was also a fling. So he felt justified in 
drawing the conclusion that there was an instantaneous 
current in one or the other direction in a helix of 
copper wire surrounding a piece of soft iron accom¬ 
panying every change in tlie magnetic intensity of the 
iron. No statement concerning the production of in¬ 
duced electric currents could be any clearer than this. 

His observation of certain phenomena of self-induc¬ 
tion, probably made in 1829, was equally important. 
Plaving noticed this fact of the appearance of a spark 
which may have been and probably was a chance 
observation, owing to some break in an electric circuit, 
he studied the effect of having the circuit consist of a 
short wire or a long one and also the effect of coiling 
a conductor into a spiral or helix, noting the increased 
effect when the latter was done. 

We have seen that in the summer of 1831 Henry 
was busy making a new magnet and new apparatus 
for experimental purposes. In 1832 he was elected 
professor of natural philosophy at the College of New 
Jersey, now Princeton, and he moved there with his 
family in November of that year. The first few years 
of his incumbency were occupied with the immediate 
duties of his chair and he did not have an opportunity 
to continue his studies until 1834. In November of 
that year Faraday published an account of his discov¬ 
ery of the phenomena of self-induction, and Henryks 
friends persuaded him that it was his duty to publish 
at onoe an account of what he had done on the same 
subject up to that time. This he did. He gave a 
verbal account of his work before the American 
Philosophical Society in Philadelphia at its meeting 
of January 16, 1835, and wrote a fuller account, 
which was published in Silliman^i Journal, He had 
extended the observations to which I have referred 
above by investigating not alone the spark produced 
on breaking the circuit, but also the currents and the 
shook which accompanied the break. He had also 
studied the effect of introducing iron into a helix and 
had really made great progress. From this time on 
Henry worked fairly continuously and, apparently 
having learned his lesson in regard to publication, 
oommunioated his results as soon as he was convinced 
that they were definite. He had been elected a member 
of the American Philosophical Society in 1834 and 
hereafter he communicated his results to this society 
and they were published in its TransactionB or Pro- 
c^edinga^ 

He 0ontmue4 for some years bis study of the phe¬ 
nomena of si!ilf:t^daction and other effects of electro¬ 


magnetic induction; in fact, there was a constant 
series of publications on the subject till his election 
as Secretary of the Smithsonian Institution in Decem¬ 
ber, 1840. 

In one series of experiments he investigated the 
effect of a discharge of a Leyden jar through his 
primary coil in producing induced currents in neigh¬ 
boring conductors and was ultimately led to the proof 
that such a discharge was oscillatory. (Conviction 
that this was the character of the discharge had been 
expressed previously in 1827, by Savaray, but this 
fact was not known by Henry.) He was able to prove 
also that this inductive action produced by discharges 
through a primary conductor was felt at considerable 
distanees, certainly as far as two hundred feet This 
is the first experiment on record of electromagnetic 
w’^aves (in 1842), 

One of his most important studies dealt with the 
effect of introducing sheets of conductors between his 
primary and secondary coils (in 1838). One of the 
main interests in this study lies in the fact that 
Henry'S observations were quite contrary to those an¬ 
nounced by Faraday. Henry showed that the intro¬ 
duction of a plate of copper cut off completely the 
inductive action, whereas Faraday had found that 
there was no shielding effect. The explanation of the 
discrepancy, which Henry, himself, was able to make, 
lies in the fact that Henry’s observations were on 
what we nowadays call electromotive force, whereas 
Faraday in his ixivestigations was concerned with the 
quantity of induced current. This fact emphasizes 
the difference in the experimental equipment of the 
two investigators. Henry had practically no measur¬ 
ing apparatus and had to content himself with such 
observations as sparks and the shocks received when 
discharges were passed through his body; Faraday, 
on the other hand, had a well-equipped laboratory. 
It is extremely interesting as one reads the papers by 
the two great physioists to see how they express them¬ 
selves without having the benefit of the knowledge 
which came when Ohm’s law was known. 1 think of 
the two men Henry had perhaps a clearer understand¬ 
ing of the essential features of induced currents, but 
I could not give conclusive proof of this. Both men 
were aware of the fact that there was one quality of 
the current which depended upon the rate at which 
the magnetic field is changed, this being what deter- 
mines the shook in the mnscles and the distance at 
which a spark will occur in a broken circuit, and that 
there was another property of the current depending 
upon the total change in the field, which determined 
the fling of the galvanometer needle. The former was 
independent of the material of the conductor, while 
the latter varied with it. It was not, however, until 
the work of Lenz and of Neumann that all the diffi- 
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oUlties were removed and all the phenomena expressed 
in one simple equation. 

One interesting experiment of Henry’s in this con¬ 
nection was to show that although there were dilTer- 
ences in the shock produced in the secondary coil 
when the current was made or broken in the primary, 
there was no difference at all in the fling of the gal¬ 
vanometer needle. This observation led him to a very 
careful study of the phenomena associated with mak¬ 
ing and breaking a circuit. 

The discrepancies between the observations of 
Henry and of Faraday, dejiciuling upon the fact that 
the former was observing as a rule electromotive force, 
while the latter was measuring the quantity of current, 
reminds one very mucli of the discrepancies which 
existed in the early history of mechanics, discrepancies 
which were only cleared up by the mathematical work 
of D’Alembert. Mechanics had its origin, as is knowm 
to you all, in the work of Galileo, Newton and 
Huyghens, and in the century that followed their Erst 
publications a controversy arose as to the proper 
measure of those agencies in nature which produce the 
changes in velocity of a body. One school of writers 
iiisi.sted that the proper measure of the effect of such 
agencies was to be found in the difference in the 
squares of the velocities of the body at the beginning 
and the end of the action. Another school insisted 
vehemently that the effect should be measured by the 
difference in the velocity. If this dispute were stated 
in modem language it would be somewhat as follows: 
Is the effect to be measured by the change in the 


kinetic energy or by the change in the momentum T 
It was D'Alembert who first showed that neither one 
of them was tiie proper measure, because the change 
in the kinetic energy is equal to the product of the 
force by the distance through which the body moves 
under the action of the force, while the change in the 
momentum is equal to the product of the force by the 
time during which the body is under the action of 
the force. Or, it may be said, if one wishes to, that 
both schools were right and that they were looking at 
the two sides of the shield as in the ancient fable. 
Something of the same kind may be said in regard to 
the work of Henry and Faraday. Their research 
work was absolutely trustworthy, but their interpre¬ 
tation of this could not be completely satisfactory 
until the work of Ohm was appreciated and until the 
mathematicians had completed their study. 

1 cun add but little to what is well known concern¬ 
ing Henry’s qualities as an investigator and adminis¬ 
trator. As one reads the various papers contributed 
to the memorial volume devoted to his life, one is 
struck by the universal admiration for his broad 
philosophy, his accuracy of observation, his brilliant 
intuitions and his devotion to the cause of science in 
its widest interpretation. He w^as unselfish to a 
marked degree. He was not interested the faintest in 
personal advancement or in advancing claims for dis* 
coveries or inventions. His sole purposes in life were 
to interpret nature and to diffuse knowledge among 
men. Beyond any doubt he is the outstanding figure 
in the history of the scientific life of America. 


THE RELATIONSHIPS OF THE NATURAL SCIENCES AND 
THE SOCIAL SCIENCES IN AGRICULTURAL 
EDUCATION IN THE UNITED STATES" 

By Dean W. C. COFFEY 

UNIVERSITT or miknesota 


In this country the program of agricultural educa¬ 
tion, as it relates to both leaching and research, cen¬ 
ters in the natural and social sciences. It is perhaps 
safer and wiser to describe the functions of these 
sciences in this program in rather broad and general 
terms, as no two persona would likely fully agree on 
any exhaustive statement about cither of them. 

Natural science, in its application to agricultural 
and pastural products intended for consumption, has 
to do with improving and increasing production by 
reducing the amount of time or effort necessary to 
produce a unit of product and by making more re- 

1 Address of the retiring vico-prosident and chairman 
of Section 0—Agriculture, American Association for tlie 
Advancement of Science, New Orleans, December 29. 

mi. 


sources for production available. It is addressed to 
the soil for such purposes os increasing balancing and 
maintaining its pbint food elements, controlling its 
moisture content and improving its condition with 
respect to tillage. It is applied to plant life as it re¬ 
lates to agriculture and deals with the breeding and 
selection of plants and their adaptation to given con¬ 
ditions and needs. It has to do with their culture 
and with means of protecting them from the ravages 
of disease and insect pests. Along practically the 
same lines it deals with animal life in agriculture. 
And it also has to do with the interrelationships of 
soil and plants and animals. 

Social science deals with human wants and pri- 
marlly those which are satisfied only by associated or 
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group action. Hence we often think of it as a science 
that deals with society as a whole. In agriculture we 
restrict its application^ in large part, to that portion 
of society known as the rural population. The social 
science subjects most emphasized in agricultural edu¬ 
cation are economies and sociology, but it should be 
borne in mind that such subjects as history, govem- 
ment end politics belong in this field. It is well, too, 
not to overlook the fact that a considerable amount 
of the subject-matter in agricultural economies is di¬ 
rected to individual rather than to group wants. 
Ileferenco is here made to teaching and research 
aimed at such matters as adjustments on the indi¬ 
vidual farm for the purpose of increasing individual 
efficiency and advantage. While there is a sharp di¬ 
vision between individual and group wants at some 
points, they merge at others; therefore we can not 
confine the application of social science solely to 
group wants, hiit when the objective is an individual 
rather than a gro\ip want, the results souglit are ver>" 
similar to, if not identical to, the results desired 
when natural science is the agency used. 

Social science is concerned with problems of dis¬ 
tribution of wealth and income. It has to deal with 
questions of credit finance and taxation. Price is an 
organizer of economic activity and a fmdor in dia- 
trihution and it becomes a function for a subject like 
agricultural economies to consider price factors and 
movements as they relate to agricultural products. 

It is ft function of a subject like rural sociology, 
through ft technique all its own, to give attention to 
the improvement of human factors in agriculture to 
the end that there shall be a sound development of 
rural social policy. Attention must bo given to these 
human factors if the improvement of agriculture 
itself is not to be defeated. “The capacity of the 
ratik and file of farmers to receive instruction can be 
stimulated and greatly increased through processes 
of socialization of families, groups and communities 
BO as to effect a nicer adjustment of individuals to a 
larger and more complex organization of life/'* Dean 
C, B. Hutchison, of tho College of Agriculture, Uni¬ 
versity of California, recently gave in broad and gen¬ 
eral terms the following as the function of social sci¬ 
ence reaeansh as it applies to agriculture.* “It relates 
to the balancing of production and consumption, tho 
ways and means of making adjustments and changes, 
and the distribution of tlie benefits from scientific 
progress among tho members of society.” 

Agricultural institutions for teaching and research 
ftre more at home with subjects in natural science 

“ Prom monograph, ‘ * Rural Sociological Rosoarch in 
the United States/' 1927. 

* Prom paper read before the Beet ion of experiment 
stationB, annual meeting of ABsociation of Land Grant 
Vq 9 and UniverBities, Chicago, Hlinoia, November, 


than with those in social science, the reason being that 
the national system of agricultural education was de¬ 
veloped by placing emphasis primarily on the natural 
sciences. There was a logical basis for this method of 
development. The need for harnessing iuid overcom¬ 
ing the forces of nature was much more obvious to 
the farmer aud even to the educator than were needs 
along social lines. The farmer was often squarely 
confronted by the limitations of cold, drouth, disease, 
pests, low producing powders of plants and animals, 
etc. As to these needs he had no trouble in express¬ 
ing himself, whereas he was more or leas inarticulate 
regarding his social needs because he could not clearly 
comprehend them. Moreover, a number of the pres¬ 
ent rural social problems did not develop in acute 
form until the system of agricultural teaching and 
research had become well established. 

When the agricultural colleges were provided for 
by the federal government through the Morrill Act 
of 18C2, a large percentage of American farmers were 
operating on a self-sufficient basis in considerable de¬ 
gree and continued so to do until well up toward the 
close of the past century. During most of this period 
rural standards of living were, in large part, deter¬ 
mined by the capacity to be self-sufficient. The fann¬ 
er's attitude was extremely individualistic. The fam¬ 
ily then enjoying a high standard of living was the 
large family that produced crops successfully, con¬ 
verted a portion of them efficiently into family needs, 
sold enough to pay for comparatively light overhead 
costs, saved a little money for investment in more 
land and managed to satisfy social and educational 
wants within the home and the closely circumscribed 
community. 

We had of course developed tho production of 
staple crops far in excess of the consumption needs 
of the agricultural population before the close of the 
past century. We had passed through periods of dis- 
couragingly low prices, but even so production re¬ 
mained the paramount idea in agriculture. With our 
own population growing so rapidly, looked for¬ 
ward to great increases in population at home and 
abroad. We were impressed by the theory of Mol thus 
concerning population, and hence felt that the only 
check to increases in population would result from 
restrictions in food, clothing and shelter. We visioned 
the hungry maws of England, Germany and other 
European countries clamoring for more food and as 
we turned tho century tlio public mind entertained a 
fear of being unable to produce enough to feed 
the oncoming millions. There were those amongst 
the intelligentsia in agricultural education who saw 
the time only shortly ahead here in expansive 
America when we would have to limit our consump¬ 
tion of meat materially in order to have enough 
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food from our available acres to feed our own 
people. 

In sum, our whole agricultural philosophy was 
faced toward production and we were so occupied 
with the problems surrounding production that we 
pretty largely allowed social and economic prob¬ 
lems to take care of themselves. Some of us may 
have thought that if we could adequately discover 
ways and means of overcoming controllable handi¬ 
caps to production, wo would solve our rural social 
and economic problems. For the natural science 
worker in agriculture almost invariably had social 
and economic values in mind as he has applied him¬ 
self to his tasks. It was not a matter of entirely 
overlooking these values, but rather a matter of 
opinion as to how they might be realized. 

While extensive consideration of social and eco¬ 
nomic problems is a comparatively recent development 
in agricultural education it would be hardly true to 
say that the problems themselves are of recent 
development. But much has transpired since the be¬ 
ginning of tbe present century to bring them to the 
fore with greatly added emphasis, and doubtless some 
new problems have developed. They now stand out 
so prominently that it would be quite impossible to 
deny them large consideration in any intelligent pro¬ 
gram of education. 

Many things have happened to bring the economic 
and social problems of agriculture to tlie fore, but 
of them all two seem to be more significant than any 
of the others. One is the stupendous augmentation 
of machine economy which has occurred during the 
past two decades; the other is the spread of birth 
control. The first has greatly increased the produc¬ 
ing power of the individual farmer and has extended 
crop areas by utilizing types of land which prob¬ 
ably could not have been cropped economically with¬ 
out power machinerj’^ operating on an extensive 
scale. Then, too, the acceleration of the machine 
economy Uiroughout all groups of society has had a 
most noticeable effect on the habits of the people, and 
by encouraging a more sedentary type of living liaa 
reduced the per capita consumption of food and has 
had an effect on the types of food preferred. 

Although the machine age has been on the way for 
many years, what has been referred to os the now 
machine age ushered in at about the time the world 
war opened was not foreseen in its gigantic propor¬ 
tions and far-reaching consequences. Apparently 
none of us could foresee the extent to which human 
hands and backs would be replaced by labor-saving 
machinery. None of us could foresee that within a 
decade 30,000,000 acres of agricultural land would 
have to be devoted to some new use because of the 
decimation of the horse population. Nor could we 
foresee that while this would be happening the total 
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amount of land under cultivation would be materially 
inoreased, all of which would be brought about by 
the greater adaptation of mechanic power and 
machines to farm practices. 

It was no easier to foresee the movement toward 
birth control than the sudden upsurge of the machine 
economy. Either as a national or world-wide move¬ 
ment it was entirely outside of our thinking. In the 
November, 1931, Forum, Louis I. Dublin says; “In 
years preceding 1880, the birth rate in most countries 
was 35 to 40 per each 1,000 population. This figure 
is not very far from the upper limit of human re¬ 
productive capacity in a normally organized popula¬ 
tion. To-day with a very few important exceptions, 
as in Russia and Italy, the rates vary from 16 to 
20 per thousand.Dublin goes on to say that evidence 
points to the conscious control of propagation through 
contraceptive methods as the new element which has 
altered the situation with respect to birth rate. He 
further says, “The outlook for tbe future is a wider 
application of these methods and toward their dis¬ 
semination to all peoples. Whether wo like it or not 
we look forward to much lower birth rates in all 
parts of the world.” It therefore seems necessary 
to reverse the way we thought about population dur¬ 
ing the boom days of agricultural education in the 
first decade of the century. Again, Dublin says: “We 
of the United States are evidently not destined to 
become the great reservoir of humanity where liberty 
and prosperity are to reside side by side. Instead, we 
shall, from now on, accustom ourselves to hear ques¬ 
tions like these. How long will America continue 
to increase in numl>er8; what will its maximum popu¬ 
lation be; how rapidly will the population decline 
once it begins to fall; what effect wiU this decline 
have on age distribution and therefore upon business 
and employment conditions; Low will it aiteot 
America’s position of leadership abroad f In short, 
now that one frontier has completely disappeared a 
new era of the history of the nation has set in.” 

We are ail aware, of course, of the fundamental 
cause underlying birth control, namely, that with our 
changing modes of life there are other things more 
desirable than the expensive luxury of a large family. 
Even on the farm children are no longer an economic 
asset, but rather an economic liability of considerable 
magnitude. In consideration of the way in whiriv 
we are headed there is small probability of their be¬ 
coming an economic asset. Therefore, Dublin is prob¬ 
ably correct in his views about declining birth rates. 

'^at has happened and is happening with re^poi^ 
to machine economy and birth control clearly riuxws 
we can no longer count on increase of popula¬ 
tion to take care of increaaes in agricultural prodiia* 
tion which may be brought about by the 
wdtbin Ihe field of natural scientoe. 
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foreeis of tbe machine eoonom; alone are too power- 
ful for any poasible rate of population inoreafie to 
cope with our power to expand production, to say 
uothmg of the fact that the rate is declining. It is 
clear that, from now on, the matter of balance be¬ 
tween the production and the consumption of agri- 
cultural products will be of vital importance. In 
many respects it will be a delicate balance and any 
onrushing movement to increase production, as has 
been the cose in the greater application of machine 
power, will cause serious maladjustments. From now 
on rural people must keep their eyes upon both 
the production and tbe disposal of their products. 
Already some of them have called attention to their 
conviction that our agricultural institutions ore 
emphasuing production to the neglect of distribution. 
They have gone so far as to assert that we might 
very well take a holiday on matters pertaining to 
production in order that we may catch up with our 
information on distribution. In this they are wrong 
because much of the work in natural science is not 
directed toward larger production and they are un¬ 
aware of tbe complaint that would be made were 
wo to follow their suggestion. But their critioiani 
carries significance, nevertheless, for it indicates their 
realization of how impossible it is for us to continue 
with an unbridled policy of production. Conse¬ 
quently, tbe long-established natural science forces 
in agricultural education should seek and welcome 
the development of social science as it may be applied 
to agriculture. 

If we are to secure tbe full benefits of natural 
science teaching and research, under present condi¬ 
tions in agriculture, we must have a sound and ade¬ 
quate development of social science. It is the science 
upon which we must rely for finding the ways and 
means of making, adjustments, of balancing produc¬ 
tion to tbe needs and desires of the people. Unless 
these things are done, natural science teaching and 
research will be greatly weakened as potent influences 
in rural life. If they are done, if production is ex¬ 
panded only as fast as there is need for it, then 
the gains or benefits from natural science can be 
turned into better living rather than in surplus pro¬ 
duction. 

We should not oonolude that study and research in 
social selence alone will not improve conditions. Any 
such eontention is futile. The sources of wealth 
are to be found in goods and services. The farmer's 
source of wealth lies in goods which he produces, hence 
he must maintain an active interest in production. 
In its productive phases agriculture is a biological 
industry and hence as subject to change and varia¬ 
tion ea the biological forces themselvoB. The natural 
eeienoe wqifccr in agriculture need have no fear of 
«rver beiii^ out of a job, for bis gerviees will always 


be in demand. He will continue to be oaUed upon 
to make discoveries and to work out their applica¬ 
tions. It will remain for social science to lead in 
determining where, how and how rapidly they shall 
be applied, for best results, in fact for safe re¬ 
sults, it becomes apparent that a knowledge of natural 
science must dovetail with a knowledge of social 
science. In turn each becomes the handmaiden of tbe 
other. 

We would agree, I think, that the more intelligent 
American farmers have come to appreciate the value 
of natural science research as it applies to their in¬ 
dividual businesses. In order that social science may 
pull itself up to the level of the accomplishments of 
natural science, it must engage in rather large-scale 
social and economic experiments which involve in¬ 
dividuals who are acquainted with what is being at¬ 
tempted and who are willing to subject themselves 
to experimentation. Reference is made to some of 
the large experiments in cooperative marketing and 
to now ventures in land policy such as the state of 
New York is undertaking by acquiring abandoned 
farm land adjudged to be unfit for agriculture. One 
object in the acquisition of these lands is to prevent 
the waste of human effort and capital on land wholly 
unsuited to farming. Another is to effect savings in 
expenditures for schools, roads and local government. 
The time has come when we can scarcely avoid experi¬ 
ments of this sort, although it is doubtful if we should 
attempt to be as ambitious as Italy or Russia along 
these lines. The confidence that has been built up in 
research through natural science will help to pave the 
way for confidence in researches of this sort. This 
does not indicate a relationship between the sciences 
but rather a service one has rendered the other. 

Attention has been called to the fact that natural 
soienoe workers in agriculture have almost invariably 
had social and economic values in mind. There is, 
of course, a social reason for encouraging greater 
production. But aside from this, the worker in 
horticulture who deals with fruit and vegetable grow¬ 
ing or the growing of ornamental plants may have 
little notion of boosting the total production in agri¬ 
culture, but rather the hope that he may make some 
contribution to the satisfaction of living. The agricul¬ 
tural engineer, who clears the way for farm electri¬ 
fication, may talk all the while about how electricity 
on the farm can make for the efficiency of production, 
while deep down in his heart he may be hoping to 
make farm life more cheerful, happy and satisfying. 
We must bear in mind, too, that unless we run to 
seed on the subject, there is a social satisfaction in 
attaining efQcienoy in production. Many a man has 
spent his life in producing superior purebred live 
stodc, fully realizing that he might have made a little 
mote money by producing for the open madcel 
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Many a man has lost a little money by adding incre¬ 
ments of labor to his enterprise purely for the sake of 
doing the job well. Many a man has been carried on 
through hours of discouragement in agriculture by 
his knowledge of his ability to perform creditably 
in the processes of production. So, after all, there 
are no hard-and-fast lines between the two fields of 
science. To attempt to draw such lines would hamper 
both natural and social science effort. 

It has frequently been difficult for natural science 
workers to see an important place for social science 
in the scheme of agricultural teaching and research.'* 
In other words, they have not had a genuine respect 
for it as a seience. Since social science is of later 
development than natural science in agricultural edu¬ 
cation, particularly, there was a lag in the refinement 
of its technique. Then, too, the complex interrelation¬ 
ships of social and economic phenomena are hard to 
understand and in ensure. Only in recent years have 
we come to feel that scientific research can be applied 
to these phenomena. Descriptive studies have been 
under way for a long time, and ^^qualitative analyses 
of cause and effect relationships based on assumptions, 
mainly because data wore not available, have been 
made for more than one hundred years.*' Through 
their determination to discover principles and to 
secure reliable measurements of relationships the 
workers in social science are winning the respect of 
the natural scientists. Nothing else could do quite 
so much toward bringing about the kind of coopera¬ 
tion needed between the workers of the two fields. 

Healthy cooperation between natural and social 
science can be fostered by placing adequate emphasis 
on the social sciences in the agricultural curriculum. 
Students should not be graduated without some basic 
knowledge of social and economic principles any 
more than they should be graduated without basic 
knowledge of the fundamental principles of natural 
science and particularly the biological sciences. This 
can be accomplished without lessening the emphasis 
given to natural science—in fact it is being done to a 
limited extent by giving less time to courses that 
arc nothing more than ‘^glorified practicuras.” Such 
courses are not without value, but their prominence 
must wane in any sound program of agricultural edu¬ 
cation. It has long since been demonstrated that 
the acquirement of a number of practical skills in 
college does not produce a flniabed farmer, much less 
a capable leader in agricultural thought. 

Nor have we met the situation when we train 
technical fanners and technical research workers who 

< The discussion in this and the two succeoding para¬ 
graphs closoly parallels discussion to be found in the 
paper of Dean C. B. Hutchison read before tho section 
of experiment stations, annual meeting of Association of 
Land Grant Colleges and Univorsities, Cliicago, Illinois, 
November, 1981. 


perhaps receive no more than one or two elemental^ 
courses in economics which so often give the impres¬ 
sion that society is governed by immutable laws and, 
therefore, nothing can be done about it. More train¬ 
ing in social science than this is needed and it should 
be the kind of training which demonstrates that the 
laws governing society are no more rigid than the 
laws governing the forces of nature, and that an un¬ 
derstanding of these laws can contribute to social 
progress quite as much as an understanding of natural 
laws can contribute to technical progress. 

The natural science worker has implicit faith in his 
task. In this he is fully justified, for ho has to 
his credit a great record of achievement. He has 
worked untiringly and in most cases in the spirit of 
altruism, or at least not in the spirit of selfishness. 
The world has acclaimed him and has increasingly 
accepted his leadership. We increasingly speak of 
the gains the scientific temper has brought us. But 
in spite of all the advantnges we can mention, we 
must admit that, for some reason, the world is sick, 
that agriculture is depressed, that we have overreached 
ourselves in production, that by gaining control of 
the forces of production, we have apparently lost 
economic control and brought social distress to our¬ 
selves. Some would sarcastically and wrongly say 
that through technical efficiency we have bankrupted 
ourselves and broken our social morale. Evidently 
we are confused, muddled, lost even in our thinking. 
The way out is not to call a retreat in technical 
efficiency. The way out is to realize that the results 
of the discoveries of natural science must be intel¬ 
ligently handled by society, that it is not natural 
science which is causing grief, but rather the un¬ 
intelligent application of its discoveries by society. 

With the automatic device for handling increase in 
agricultural production going into the discard, 
namely, increase in population, it becomes clear that 
our production can run wild, and probably will, unless 
a science is developed within our rural society for 
the purpose of turning efficient production into chan¬ 
nels of better and happier living for every one. 

On the one hand, our agriculture needs a science 
to make us intelligent and efficient in our processes 
of production; on the other hand, it needs a science 
to make us intelligent and efficient in distributing our 
production and adjusting it to the logical demand 
for it. If the amount of production greatly exceeds 
the demand for it, interest in intelligent and efficient 
production and the science underlying it is sure to 
sag. If production should be unintelligent and in¬ 
efficient, no system of distributing and adjusting pi*o- 
duction to demand could bring prosperity and better 
living to rural people. In these very simple terms, 
the essential relationship between the natural 
social sciences in agriculture may be expressed. 
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SCIENTIFIC EVENTS 


THE IMPORTATION OF SCIENTIFIC SPECI¬ 
MENS AND APPARATUS INTO GREAT 
BRITAIN 

As the result of a report by the Association of 
British Zoologists, the council of the British Associa¬ 
tion in February, 1931, appointed a commitloe to 
consider action with a view to the amelioration of the 
customs regulations affecting the importation of 
scientific specimens and apparatus. Following upon 
discussion between officers of the association and the 
Customs House autliorities, the latter have most kindly 
supplied the association with a memorandurQ on the 
reliefs from customs duties on aoitmliflc instruments 
and cinematograph films, and from the import pro- 
hiliitions on plumage likely to be of use to seicnlilic 
workers, together with a note on procedure in respect 
of the importation of scientific 8X)ecimen9 preserved 
in spirit. 

The memorandum on scientific instruments and cin¬ 
ematograph films was supplied confidentially to en¬ 
able the association to advise bona /idc scientific 
workers, but not for general publication, since some 
of the relaxations are extra-statutory nntl liable to 
modification or withdrawal as the interests of the 
revenue may demand. Tlie British Association is, 
however, prepared to advise on specific api)lications 
from scientific workers or societies. Enquiries sbonUl 
be addressed to the secretary of the British Associa¬ 
tion at Burlington House, Loudon, W.l. 

It emerged in the course of discussion that some of 
the difficulties which have been encountered by scien¬ 
tific workers under the customs regulations might 
have beern avoided by previous communication with 
the Board of Customs and Excise. 

THE UNIVERSITY OF PORTO RICO AND 
THE U. S. DEPARTMENT OF 
AGRICULTURE 

Tentativk arrangements for cooperation in re¬ 
search and extension work between the U, S, Depart¬ 
ment of Agriculture and the College of Agriculture 
of the University of Porto Rico, at Mayaguez, were 
made by Dr. C. W. Warburtou, director of extension 
work, and by Dr. James T. Jardine, chief of the Office 
of Experiment Stations, in the course of a brief visit 
to the island, from which they returned on December 
21. This cooperation was authorized by an act of 
congress, approved on March 4, which provided that 
the several experiment station and extension acts 
should apply to Porto Rico, beginning on July 1, 
with an initial appropriation of $15,000 for research 
and $50,000 for extension work^ these sums to be in¬ 
creased respectively by $6,000 and $10,000 annually 
until the totaU to which Porto Rico is entitled under 
the federid act are reached. 


The insular government of Porto Rico now main¬ 
tains an agricultural experiment station and an agri¬ 
cultural extension service, and tliese will bo included 
in the cooperative agreement. For many years this 
department has maintained an experiment station at 
Mayaguez, the work of whicli will now be coordinated 
with that of the cooperative insular station. The ex¬ 
tension work on the island will be exjianded to include 
home economics and boys' and girls' club work. 

‘‘Though Porto Rico is feeling the effects of the 
world-wide dc])i'esHiou severely, harvesting of the 
largest crop of sugar ever ]j rod need on the island is 
now beginning, and the unemployment situation there 
will be greatly relieved,” according to Dr. Warbur- 
ton. “Failure to sell tbe 1931 tobacco crop at satis¬ 
factory prices has curtailed planting for the 1932 
cro]), vigorous efforts having been made in some sec¬ 
tions to sceiire an agreement among growers to plant 
no tobacco at this lime. The 1931 production of cof¬ 
fee v\7is very low, this crop not yet having recovered 
from the 1928 hurricane. Agricultural and educa¬ 
tional agencies are conducting a vigorous campaign 
for the production of larger supplies of food crops 
for local use, in an effort to feed the rapidly increas- 
ing population and reduce the imports of foodstuffs.” 

TO GUADALUPE ISLAND 

Tjje fascination of studies in island life is answer¬ 
able for the latest expedition to Guadalupe, the little- 
visited volcanic island 140 miles west of northern 
I^owesr California. Mr. Templeton Crocker, of Sun 
Francisco, recently visited this renuirknble island on 
his yacht Zaea in the interest of the California Acad¬ 
emy of Sciences and spent three days (November 14 
to .16) exploring the island and adjacent waters. Mr. 
Crocker was accompanied by Mr. John Thomas 
Howell, botanist of the California Academy of 
Sciences, who conducted the scientific studies. Prom 
several stations on the island collections were ob¬ 
tained of insects, birds, fishes, plants and land and 
marine siiells. Although the season was at low ebb 
for extensive plant collections, the wet season just 
having begun, thirty-three collections of native vas¬ 
cular plants wei’e made, four of which have not been 
known heretofore from the island. In addition to 
these vascular plants many mosses, bepatics, and 
lichens were collected. Among the specimens of 
special interest brought back is a 300-pound Giant 
Black Marlin Spearfish (Makaira marUna)f an inter¬ 
esting big game fish recently described from the 
Pacific off Cape San Lucas. This specimen was taken 
by Mr. Crocker personally and brought to the 
academy, where it is now being prepared as a 
permanent exhibit to be placed in the Steinhart 
Aquarium. 
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A cenBUB taken of the Qoadalupo elephant seal 
by Mr, Crocker and Captain D. Kotoh. In the large 
herd on the west side of the island near Elephant 
Bock approximately 900 individuals were counted, of 
which about one third were males. On a small beach 
on the east side of the Island, near the Northeast 
Anchorage, 27 seals were numbered. At neither of 
these beaches waa any seen dead, and the general 
condition of the animals seemed to be good. The 
valuable data and collections made on this expedition 
to Guadalupe Island make it very gratifying to know 
that a business man of Mr. Crocker’s prominence has 
shown such a keen interest in the pursuit of scientific 
field studies. John Thomas Howsll 

CALIFOBKIA AcADKMY of BCIBNCES 

PROFESSORSHIPS AT YALE UNIVERSITY 
IN MEMORY OF GIBBS AND SUMNER 

The memory of two distinguished professors of 
Tale University, Joslah Willard Gibbs and William 
Graham Sumner, has been perpetuated by the estab> 
lishmont at the university of the Josiah Willard 
Gibbs professorship of mathematics and the William 
Graham Sumner professorship of the science of so¬ 
ciety, both made possible by funds pledged in 1927 as 
a part of the Yale Endowment Fund and now paid 
to the university for this purpose. 

Two members of tlie Yale faculty have been ap¬ 
pointed to these professorships. The first Gibbs pro¬ 
fessor of mathematics is Dr. Ernest William Brown, 
previously Sterling professor of mathematics; the 
first Sumner professor of the science of society is Dr. 
Albert Galloway Keller, now professor of this sub¬ 
ject. 

Professor Brown, who has been a professor at Yale 
since 1907, is an authority on celestial and especially 
lunar mechanics. A graduate of Cambridge Univer¬ 
sity (Christ’s College), he has won the Royal Medal 
of the Royal Society, of which he is a fellow; the gold 
medal of the Royal Astronomical Society, and the 
Bruce Medal of the Astronomical Society in this 
country. He is a member of the National Academy 
of Sciences, a fellow of the American Academy of 
Arts and Sciences, and is a former president of the 
American Mathematical Society. Professor Keller 
has been a member of the Yale faculty since 1899. 
He is the author of several authoritative works in the 
field of social science. Professor Sumner had spent 
his later years collecting material for a monumental 
work to bo known as *The Science of Society.” On 
his death, his successor at Yale, Professor Keller, took 
tip the work, and after twenty-five years of prepare 
tibn, published four volumes under this title in 1927 
through the Yale University Press which had pre¬ 
viously issued four volumes of SumnePs collected 
essays zmder the editorship of IbofesBor Keller. 


The annouiicement from the office of the eeereUi?, 
of Yale University eharactcriEes the work of Gibbs os 
follows: 

Professor Josiah Willard Oibbs, who has been ealled 
'^the first physical chemist,” graduated from Yale Col¬ 
lege in 185B. He received the doctorate from Yale in 
1863, and after tutoring at the university for one term, 
spent three years in Europe. In 1871 he was appointed 
professor of mathematical physics at Yale, a positloa 
which he held until his death in 1903. Many honors and 
degrees and medals came to him, among these being the 
Ruinford Medal from the American Academy and the 
Copley Medal from the Boyal Society of London. 
Although he was not in the strictest sense of the word 
a chemist, Professor Qibbs is generally considered to 
have made the greatest single contribution to theoretical 
chemistry made by an American. In 1876-78 he pub¬ 
lished a aeries of papers on * ^ The Equilibrium of Hetero¬ 
geneous Substances.” Because of the strictly mathe¬ 
matical treatment of the subject and the prevailing lack 
of familiarity of chemists with higher mathematics, its 
value was not recognized, nor was the great principle 
involved used by chemists for several years. 

The great value of the ”Phase Buie,” a principle 
evolved from Professor Gibbs’ mathematical discussion, 
is now acknowledged by all working in the field of theo¬ 
retical chemistry. The layman, however, does not real¬ 
ize the great practical use which is made of this prin¬ 
ciple first developed by Gibbs. The familiar oarbon-iron 
diagram, which is the basis of the metallurgy of steel, 
is based upon it. The whole subject of alloys and the 
science of metallography is founded on it. The work 
which has explained the constitution of portland cetiient 
was only possible through this rule. These are but a 
few examples of its value and versatility. 

AWARD OF THE FIRST RICHARDS GOLD 
MEDAL TO PROFESSOR ARTHUR 
A. NOYES 

The Richards Gold Medal for conspieuoua achieve¬ 
ment in ehemistry baa been awarded by the North¬ 
eastern Section of the American Chemical Society to 
Professor Arthur A. Noyee, director of the Gatos 
Chemical Laboratory of the California Institute of 
Technology, Pasadena, according to an announcement 
made by Professor William P. Ryan, ohainnan of the 
section. The medal will be presented at the time of 
the annual meeting early next May, 

The Richards Modal was established by the North¬ 
eastern Section in 1929 to eommemorate the maiiy 
fundamental contributions made to ohmisixy the 
late Theodore William Rieharda, who was professor 
of chemistry in Harvard University for over twenty- 
five years and the only American chemist to reoeiire 
the Nobel prise. He was a member of the Nortih^ 
eastern Section for thirty years. A tmst fund 
$10,000 to endow the medal has bm TiCised ^ w 
eommittee consisting of Drs. Xyman C. Newe^ 
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thur D, little and James F. Kerris. The medal was 
designed by Mr. Cyras E. Dallin, who was an intiinatc 
friend of Professor Eichards. 

Dr. Arthur Amos Noyes, the first recipient of the 
Biehards Medal, was bom at Newburyport, Massa¬ 
chusetts, in 1866. After graduation from the Massa¬ 
chusetts Institute of Technology be studied in Leipzig, 
where he received the degree of Ph.D. in 1890. He 
taught at the institute from 1890 to 1919, and was 
acting president 1907-1909. He went to the Cali¬ 
fornia Institute of Technology in 1915 to assist in 
its organization and took up permanent residence 


there as professor of chemistry in 1919. In recog¬ 
nition of bis contributions to chemistry be has been 
elected to numerous scientific societies, has received 
many honorary degrees and has been awarded several 
medals including the Davy medal of the Royal Society 
of London. He is the author of books in qualitative 
analysis, organic chemistry and physical cbemistiy, 
and has published a large number of articles on his 
original researches in theoretical, analytical and or¬ 
ganic chemistry in American and foreign journals* 
Professor Noyes was a charter member of the North¬ 
eastern Section of the American Chemical Society. 


SCIENTIFIC NOTES AND NEWS 


In the British New Year honor list science is recog¬ 
nized in knighthoods conferred on Mr. George Bucks- 
ton Browne, the donor of Darwin's house at Down to 
the British Association and of generous gifts to medi¬ 
cal research; Dr. H. H. Dale, secretary of the Royal 
Society and director-in-chief of the National Institute 
for Medical Research; Dr. Patrick Qeddes, late pro¬ 
fessor of botany at St. Andrews and professor of 
sociology and civics at Bombay, and Mr. H. S. Well¬ 
come, the founder of the Wellcome Research Institu¬ 
tion and the Wellcome Tropical Research Labora¬ 
tories at Elhartum. 

Professor Charles Riohet, the physiologist, has 
been elected vice-president of the Paris Academy of 
Sciences for 1932 and will become president in 1933. 

Da. Hugo Eokeneb, commander of the dirigible 
Graf Zeppelin, received on January 16 the award of 
the 1931 medal of the International Aeronautic Fed¬ 
eration. 

M. Lucien CuiNOT, professor of zoology at the 
University of Nancy, who in 1918 was elected a cor¬ 
respondent of the Paris Academy of Sciences, has 
now been elected a non-resident member to succeed 
the late M. Cosserat. 

Professor E. L. Nicholb, of the department of 
physics of Cornell University, has been elected an 
honorary member of the Association des Ingenieurs de 
rEclairage, Paris, 

At a special meeting held at the St. l^ouis Medical 
Society, by friends of Dr, Amand N. Ravold in recog¬ 
nition of his completion of fifty years in the practice 
of medicine, a plaque was presented to him by Mr. 
Victor Holm. Dr, Augustus G. Pohlman, Wa^ng- 
toii Univeraify School of Medicine, extended greet¬ 
ings; Professor ArUmr L Kendall, of the department 
nf .FcseaFch Imoteriblogy, Northwestern University 
Mbdleid Sdmol, Ghicagq, gave an addi^ on ^Tifty 

W. Graves, «Amand 


Ravold the Builder,” and Dr. Joseph Grindon, 
“Ainand Ravold the Man.” 

Mr. William S. Lee, of Charlotte, North Carolina, 
known for his work on high-tension hydro-electric 
power development and transmission, has been elected 
president of the American Engineering Council. He 
is president of the W. S, Leo Engineering Corpora¬ 
tion and vice-chairman of the Duke Endowment, 

Dr. Scott Turner, chief of the U. S. Bureau of 
Mines, has been nominated for the presidency of the 
American Institute of Mining and Metallurgical 
Engineers for 1932. 

Officers elected at the twenty-fourth annual meet¬ 
ing at Atlantic City of the American Institute of 
Chemical Engineers were as follows: J. V. N. Dorr, 
president; A. E. Marshall, vice-president; F. J. Lie- 
Maistre, secretary; Martin H. Ittner, treasurer; David 
Wesson, auditor, and H. C. Parmelee, Willard Dow, 
J. G, Vail and R. T. Haslam, directors. 

Dr. R. 6 . Bassler, since 1929 head curator at the 
U. S. National Museum and professor of geology at 
George Washington University, was elected president 
of the Paleontological Society of America and vice- 
president of the Geological Society of America at the 
recent meetings at Tulsa, Oklahoma. 

At the annual meeting of the Mineralogical Society 
of America, held at Tulsa, from December 29 to 31, 
the following officers and fellows were elected: 
President, Alexander N. Winchcll, University of Wis¬ 
consin; Vice-president, Joseph L. Gillson, E. 1. da 
Pont de Nemours and Company, Delaware; Treasurer, 
Waldemar T. Schaller, U. S. Geological Survey; 
Secretary, Frank R. Van Horn, Case School of Ap¬ 
plied Science; Editor, Walter F. Hunt, University 
of Michigan; Councilor, 1932-1935, William J. Mo- 
Caughey, the Ohio State University. The followii|qr 
fellows were elected: Dr. Olaf Anderson, Research 
Laboratory, United States Steel Corporarion, Kearny^ 
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Now Jersey; Dr. Richard C. Emmons, assistant pro¬ 
fessor of geology, University of Wisconsin, and Dr. 
James E. Hawley, professor of mineralogy, Queen’s 
University, Canada. 

At the annual meeting of the American Society of 
Troi)ical Medicine held in conjunction with the meet¬ 
ing of the Southern Medical Association at New Or¬ 
leans, from November IS to 20, the following officers 
were elected for the ensuing year; President^ Dr. 
Frank Smithies, Chicago; First Vice-president, Dr. 
E. L. Walker, San Francisco; Second Vice-president, 
Dr. 0. R. Calleiid(*r, Washington; Secretary-trea¬ 
surer, Dr. Henry E. Meleney, Nashville; Assistant 
Secrctarij, Dr. Damaso de Rivas, Philadelphia; Coun¬ 
cillors, Dr. Damaso de Rivas, Philadelphia; Dr. B. C. 
Crowell, Chicago; Dr. E. B. Vedder, Washington; Dr. 
E. C. Faust, New Orleans, and Dr. H. C. Clark, Pan¬ 
ama. 

At the meeting of the Botanical Society of Amer¬ 
ica in New Orleans the Mycological Section voted the 
establishment of an independent mycological society. 
Dr. William H. Weston, of Harvard University, was 
elected pre.sident and Dr. H. M. Fitzpatrick, of Cor¬ 
nell UniverBity, secretary. A committee of five, in¬ 
cluding the officers mentioned, was appointed to draw 
up a constitution and by-laws and negotiate with the 
New York Botanical Garden looking toward an agree¬ 
ment whereby Mycologia, now published by the New 
York Botanical Garden, can be adopted as the official 
organ of the newly formed Mycological Society of 
America. The results of those negotiations will bo re¬ 
ported at tiie meeting held in connection with those of 
the American Association for the Advancement of 
Science in Atlantic City next winter. 

The dismissal of Dr. Carl C. Taylor, d(‘an of the 
Graduate School at the State College of Agriculture 
and Engineering of North Carolina on June 8, 1931, 
is found by the committee on academic freedom and 
tenure of the American Association of University 
Professors to be “unusual” and to have been caused 
by other motives than the officially announced neces¬ 
sity of reduced ))udget. The summary action of the 
trustees of the college in discharging “the most dis¬ 
tinguished member of the faculty” is analyzed by 
Professor Holland Thompson, of the College of the 
City of New York, a native of North Carolina, who 
made the investigntion at the request of the commit¬ 
tee, and is described by him as arising from several 
possible canae.s. The determining factor, however, 
is declared to be the personal “tension which had de¬ 
veloped” between President E. C. Brooks and Dr, • 
Taylor over several years. 

Dr. Eluot Carr Cui'leb, director in surgery at 
the Cleveland Lakeside Hospital and professor of sur¬ 


gery in the Medical School of Western Reserve Uni¬ 
versity, has l>een appointed Moseley professor of sur¬ 
gery at the Harvard Medical School and surgeon-in- 
chief at the Peter Bent Brigham Hospital, to succeed 
Dr. Harvey Cushing, whose resignation takes effect on 
September 1 after a service of twenty years. 

Dr. Gkokgk Btjuoesh Magrath, medical examiner 
for Suffolk County, has been appointed the first 
holder of a now chair of legal medicine which has been 
founded at the Harvard Medical School. The foun¬ 
dation is the gift of Mrs. Prances Glessnor Lee, of 
Littleton, New Hampsliire, and has been established 
to suppoil a resident professor of legal medicine and 
to provide for one or more lectures by visitors each 
year. A provision of the gift provides a plan to ac- 
cuinalato at the medical school a file of cases on the 
subject, and it is hox)od that part of Dr. Magrath's 
records of nearly 19,000 cases may form the nucleus 
of this collection. 

Dr. John Cai.vkrt Donaudson’, associate proftnisor 
of anatomy in the School of Medicine of the Univer¬ 
sity of Pittsburgh, w^as promoted to a professorship 
in anatomy at the beginning of tbe current term. 

Mr. 0. L. V. PE Wesselow haa been appointed to 
the chair of medicine at the University of London, 
tenable at St. Thomns’s Hospital Medical School. 
Since 1920 he has been chemical pathologist to St. 
Thomas’s Hosj^ital. 

Ik reporting in a recent issue of Soiknob that Dr. 
J. S. Plaskett has been awarded the Catherine Wolfe 
Brace Cold Medal for the year 1932 it was stated in 
error that he had been appointed recently Savilian 
professor of astronomy at the University of Oxford. 
It is Dr. I’laskctL’s son, Dr. Harry H. Plaskett, who 
has become professor at Oxford. 

Mb. George T. Sakpord, assistant director of recla¬ 
mation economics, has been appointed chief of the 
engineering division of the Bureau of Reclamation. 

The Honobabue Charles G. Dawes, who will re¬ 
sign in spring as ambassador at London; Robert Wal¬ 
ton Moore, member from Virginia of the House of 
Representatives from 1919 to 1931, and Senator 
William Cabell Bruce, Maryland, member of the 
upper house from 1928 to 1929, have been nominated 
by tbe Senate as members of the Board of Regents 
of the Smithsonian Institution. 

Dr. Edward R. Weidlein and Mr. William A. 
Hamor, of the Mellon Institute of Industrial Research, 
Pittsburgh, have been appointed by Governor Pinohot 
to membership on the Greater Pennsylvania Couneil^ 
which will be concerned with tbe development of 
culture, the industries, recreational facilities and eom^ 
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musity welfare in the state. Mr. Hamor has been 
made a member of the councils executive committee. 

Pbofkssor J. 0. Sntder, of the Stanford zoological 
department, was recently appointed to the office of 
Btate fish culturist by the California Department of 
Natural Kesources. He succeeds Mr. W. H. Shelby, 
a member of the Fish and Game Commission for the 
past forty-five years. 

Dr. E. B. Copelano, associate curator of the 
lierburiurn and lecturer in botany at the University 
of California, bus been granted leave of absence from 
March 1 to June 30, the leave to be extended later to 
January 31, 1933. 

Mu. Alvin Srax<e, superintendent of the Steinhart 
Aquarium of the California Academy of Sciences, has 
been jilaced in charge of the scientific work for an 
expedition to secure aquatic specimens in the waters 
around Ceutrul and South America. 

At the recent annual meeting of the British Science 
Masters’ Association at the Imperial College of Sci¬ 
ence, London, Mr. Jocelyn Field Thorpe, F.R.S., pro¬ 
fessor of organic chemistry in the Imperial College 
of Science, gave an address on the new vista which 
organic chemistry is opening up, and its bearing ou 
good health and long life* 

Mb, a. F. Moorb, having examined four high peaks 
in South West Africa with reference to their avail¬ 
ability for solar-constant stations, reports to the 
Smithsonian Institution that none of them are as 
favorable as Montezuma, Chile, though one or two 
may be somewhat superior to Mount Brukkaros, South 
West Africa. The observatory at Mount Brukkaros 
has been discontinued and its equipment shipped to 
Washington. Messrs. Moore and Sordahl will now 
examine conditions at Mount St. Catherine in the 
Sinai Peninsula, ten miles south of Mount Sinai. 

Dr. John Hammond, of the department of physi¬ 
ology at the University of Cambridge, will lecture on 
animal physiology at the Iowa State College of Agri¬ 
culture and Mechanic Arts during the first term of the 
summer session of 1932. 

I>B. M. Bodanskv, director of the John Sealy Me¬ 
morial Laboratory, Galveston, and professor of path¬ 
ological chemistry at the University of Texas School 
of Medicine, will be visiting professor of biological 
ohomistry at the American University of Beirut, 
Syria, during the fall semester of 1932-33. 

Dr. Anton J, Carlson, of the University of Chi¬ 
cago, gave a lecture on the **E61e of the Nervous Sys¬ 
tem in Gastro-intestinal Functions and Disorders'' 
before the Los Angeles County Medical Association 
on December 22; otx the previous day Dr. Carlson 
spoke on ''The Present Status of the Problem of En- 


docrines” before the Clinical and Pathological So¬ 
ciety. 

pROBESSOB G. W. Snedboob, of the department of 
mathematics of the Iowa State College, gave from 
January 4 to 7 five lectures on “The Analysis and 
Interpretation of Research Data’’ before members of 
the faculty and others engaged in research work at 
the Louisiana State University. 

In the winter and spring Professor Thomas II. 
Garth, of the department of p.yyehoJogy at the Uni¬ 
versity of Denver, has engaged to give a lecture on 
“Race Psychology” at various institutions in the 
Middle West and in the East. liis itinerary will in¬ 
clude the University of Iowa, Wellesley College, 
Smith College, tlie New School of Social Science, 
New York City; Davidson College, North Carolina, 
and Washington University, St. Louis, 

The patent obtained by Dr. Edward J. Dyce, of 
Cornell University, for a new product called crystal 
honey has Ixjon turned over to the university for use 
in the advancement of the honey industi’y. 

Tub Committee on Scientific Research of the 
American Medical Association invites applications 
for grants of money to aid in research on problems 
bearing more or less directly on clinical medicine. 
Preference is given to requests for moderate amounts 
to meet specific needs. Application forms may be 
obtained from the Committee at 535 North Dearborn 
Street, Chicago, Illinois. 

At a meeting of the executive committee of the 
Southwestern Division of the American Association 
for the Advancement of Science at Tucson on Decem¬ 
ber 21, it Muis voted to hold the coming spring meeting 
of the division at Denver, April 25 to 28, inclusive, 
under the p)residency of Dr. John D. Clark, professor 
of chemistry and dean of nien at the University of 
New Mexico. On the general program will be the an¬ 
nual John Wesley Powell Memorial Ijccture and a 
symposium on readjustments in the light of changed 
economic conditions. Scientific organizations in the 
territory of the Houthwestern Division are especially 
invited to participate in the meeting. On account of 
the sabbatical leave of Dr. Edwin F. Carpenter, the 
secretary of the division, Dr. M. M. R. Schneck, of 
the department of psychology, University of Arizona, 
was appointed acting secretary until September, 1982. 

At the recent meeting of the executive committee of 
the American Society of Zoologists in New Orleans, 
it was voted to hold the next annual meeting in At^ 
lantic City, New Jersey, from December 27 to Decem¬ 
ber 29, in affiliation with the American Association 
for the Advancement of Science. 

It was announced at the close of the Baltimore ses- 
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gion that the Society of American Bacteriologists will 
hold their next aunnal meeting at the University of 
Michigan. 

On the invitation of the secretary of the Smith¬ 
sonian Institution, Dr. Charles O. Abbot, and of the 
assistant secretary in charge of the U. 8. National 
Museum, Dr. Alexander Wctmore, the third annual 
meeting of the American Association of Physical An¬ 
thropologists will be held at the TJ. 8. National Mu¬ 
seum, March 21, 22 and 23. This meeting will give 
opportunity to sec or review the extensive collections 
of anthropological and comparative material acquired 
by the National Museum. For the benefit of more 
distant members who belong to the American Associa¬ 
tion of Anatomists also, the date of the meeting bos 
been arranged to facilitate attendance at both conven¬ 
tions, the anatomists meeting in New York on the 
three succeeding days. 

A CORRESPONDENT Writes: '^Over five hundred mem¬ 
bers have already enrolled for the sixth international 
Congress of Genetics. Many of these have done so 
recently. Because of the past uncertainty of bolding 
the congress, it seems probable that there are many 
other individuals who, now that it has been de^itely 
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decided to go ahead, will wish to join as soon aa p(^ 
aible. For this reason the council has decided to ex¬ 
tend the date for ten dollar memberships until May 1. 
After that date, the membership will be at an in¬ 
creased fee ($12.00). Graduate students and assistants 
may join as six-dollar members until May 1. After 
that date their memberships will be at the rate of 
seven dollars. Both of these revisions have been made 
because of the exceptional economic conditions and 
because the council is anxious, in so far as it is pos¬ 
sible, to avoid having financial considerations a deter¬ 
rent to memberships. The number of people who 
have already joined insures a representative and 
highly successful congress, and reveals as well the 
great amount of active interest in genetics at the 
present time. The guarantee that full proceedings 
will be published and that each member will receive a 
copy has proved to bo a strong attraction, not only to 
geneticists but to many biologists in other fields.’^ 

Mub. Henry Lanq has presented to the Montclair 
Art Museum in memory of her mother, the late wife 
of Jasper R. Rand, who died in 1209, an addition, 
built at the cost of $100,000, devoted to an exhibition 
of American Indian material. 
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DISCUSSION 


DEFINITION OF A MATHEMATICAL GROUP 

It is just about a century ago that the word group 
began to be used as a mathematical term by a young 
Frenchman named Evariste Galois, who died before he 
reached the age of twenty-one, but who had at that 
early age inaugurated such fundamental work that he 
is still ranked among the 25 greatest mathematicians 
that ever lived and the only one among them who 
gained this eminence by work accomplished at such 
an early age. Although the concept of group had been 
employed occasionally in mathematics before the time 
of Galois his new uses thereof were probably the most 
influential in the vast developments relating thereto, 
which took place during the hundred years just clos¬ 
ing. It is well known that these developments are 
now extending into such subjects as mathematical 
physics, where they have sometimes been called a pest, 
and also into elementary mathematics, as may be seen 
from the fifty-one pages devoted thereto in the re¬ 
cently published volume on analysis of the “Euciclo- 
pedia delle Matematiche Elementari.” 

It may be appropriate to note here in connection 
with the termination of the first century of the use 
of the mathematical term group a few elementary 
notions relating to its definition without entering into 
technical details relating thereto, especially since 
Widely different definitions of this term appear in 


standard works of reference. It seems to have been 
always assumed therein that the distinct elements of 
a group satisfy tlie two conditions that they include 
the product of every pair as well as the square of 
every one of them. In many cases the elem^ts are 
such that no other condition is necessary in order that 
they must constitute a group even in the most re¬ 
stricted sense of this term. This is true, for instance^ 
when these elements are the permutations with respect 
to which groups were first studied by J. L. Lagrange, 
P. Buifini, E. Galois and others. It may therefore 
be of interest to note here the oircumBtances under 
which one of these two conditions implies the other 
as regards a given set of such elements. 

It is easy to see that the latter of these two condi¬ 
tions implies the former only in the trivial cases when 
the group is either the identity or of order 2* !thst 
is in every other group it is possible to find a set of 
distinct generating elements so that the set incudes 
the square of each one of these elements bat not the 
product of every pair thereof. On the contrary, the 
former of these two conditions implies the latter with 
very few elementary exceptions. One such exoeption 
is furnished by the set composed of the identity imd 
the six elements of order 4 of the quatention 
It is easy to verify that the set of seven 
obtained iuoludes tho product of etrwy 



sciEmw 




m 


of ita diatmet but not the square of its 

elements of order 4, Binoe the quaternion g^roup plays 
eueh an important r61e in the history of mathematics 
it is interesting to note that it is the only non-abetian 
group Trhieh involves a set of generating elements 
such that they satisfy the former of the two given 
oondittons without implying the latter. 

Among the abelian groups it is obvious that every 
cyclic group contains such a sot of two operators corn* 
posed of a generator of the group and the identity. 
When the order of a cyclic group exceeds 2 it also 
contains such a set of three elements composed of a 
generator, its inverse and the identity. When a group 
involves only elements of order 2 besides the identity, 
all its elements of this order constitute such a set. As 
these elementary groups are the only ones which 
separately involve such a set it results that when a 
set of distinct group elements satisiles the conditions 
that it includes the product of every pair of these 
elements and does not generate one of these elemen¬ 
tary groups it must also involve the square of each of 
its elements and hence constitute a group. Since the 
properties noted above lie at the very door of group 
theory they should be of interest not only to those 
who desire to enter therein but also to those who wish 
to know only where this subject abides and whence 

its growing influence emanates. ^ 

G. A. 

UNIVKESITT or lUilNOIS 

AUTHORS' ABSTRACTS! 

Dr. Limson, and other readers of Soienok, may be 
interested to know, in connection with Dr. Lamson's 
article on Biological Abstracts in Scikkce for Novem¬ 
ber 13, that the principle of having authors' abstracts 
accompany all geological publications has been 
accepted by geologists, 

A motion asking that the International Geological 
Congress recommend such abstracts was presented, by 
a represmitative of the division of geology and 
geography of the National Research Council, at the 
flfteen^ session of the congress, which met in South 
Africa in 1^, and was passed by the congress. A 
year or two before that, authors’ abstracts were called 
for in all publications of the Geologie Branch of the 
U. 8. Geological Survey, and a committee of the 
branch prepared a set of suggestions for authors of 
abstracts. The plan of having authors’ abstracts in 
the publications of the various state geological sur¬ 
veys has also been presented to the state geologists in 
their annual meeting and approved by them. A 
memorandum calling for authors’ abstracts in publi¬ 
cations of all branches of the U. 8. Geological Survey 
bas just been issued. In two geological publieationa, 

with permksioti of the Director of the 


the Journal of Geology and the of the 

American Aaaoeiation of Petroleum OeologistSf 
authors’ abstracts accompany almost all papers. 
Authors’ abstracts of all papers to be presented at 
the annual meeting of the Geological Society of 
America are distributed before the meeting and 
printed in the annual volume. 

As far as actual accomplishment goes, these results 
are still far from covering the field of geological pub¬ 
lications. The action of the International Geological 
Congress is not binding in any way; it is merely 
a very valuable step in the promotion of the project. 
It has, however, created interest in the idea in other 
countries and led to its adoption by a number of 
important publications. 

That ultimately the idea will be generally accepted 
in scientific publications can scarcely be doubted. The 
additional percentage of time required for an author 
to prepare an abstract of a paper which be has just 
completed is so slight that the only objection there 
can be to it is the additional bother; but when authors 
generally have fully realized the growing impossi¬ 
bility of keeping up with the flow of scientific litera¬ 
ture, the unfairness of burdening their more public- 
spirited colleagues with the preparation of an ab¬ 
stract of another’s paper, and the value to them¬ 
selves of an abstract as a means of bringing before 
their busy colleagues the essence of their publication, 
they will be not only willing, but eager, to prepare 
the best possible abstract. 

Biology and chemistry have perhaps solved, even 
under present conditions, the problem of covering 
with abstracts the entire field of their interests. But 
it is hard to believe that when those more public- 
spirited members of these professions, who prepare 
the abstracts, once realize the needlessness of their 
self-sacrifice, they will submit indefinitely to being 
made the goats. It is true that not all authors, at 
present, know how to prepare good abstracts of their 
own papers. Some authors find it hard to write an 
abstract much shorter than the original paper; but a 
study of abstracts indicates that the majority of 
authors’ abstracts are too short and too incomplete. 
Either type of defect may be due to inanffleient effort 
as well as to inexperience. But it is worth while to 
point out another peculiar psychological twist iriiioh 
leads to inadequate abstracts; that is, that some 
authors, in preparing abstracts, have in mind, often 
unconsciously, to conceal from the reader as for as 
possible the conclusions arrived at and, by merely 
indicating the subject-matter with which ^e paper 
deals, to lead the reader of their abstract to read 
the paper itself. If they knew how often this rose 
fails they would probably soon abandon it 

tTnder paragraphs (1) and (2) of his discussion 
of the poaslbilities of carrying out the plan of havinig 
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authors’ abstracts with all biological publicatious, Dr. 
Lamsou takes up the question of obtaining the co¬ 
operation of editors of biological journals and of 
their contributors. At first glance it would seem that 
so simple and reasonable a plan would obtain the 
immediate support of all editors. On investigation, 
however, a reason, and probably the only one, for 
hesitation on the part of some of them becomes 
obvious. Many journals are dependent on their sub¬ 
scribers for their existence. They must, therefore, 
obtain as many interesting papers us tbey can, and 
some of them hesitate to make any special demands 
on possible contributors, Ujat might lead the con¬ 
tributors to offer their papers elsewhere. This 
difficulty, as Dr. Lamson points out, will diminish as 
the retpiirement of autliors’ abstracts becomes more 
general with the stronger, more independent publica¬ 
tions and as authors awaken to the reasonableness 
and advantage of preparing abstracts of their own 
papers. When the expense in cash, in wasted time, 
and in the dnplication of researches through igno¬ 
rance of what has gone before (of which there arc 
some astounding examples) is considered, it would 
undoubtedly be to the economic advantage, not only 
of science but of the community in general, to pro¬ 
mote the preparation of authors’ abstracts by-a sub¬ 
sidy to those journals which require them of their 
contributors. However, time, good sense and fair- 
mindedness will undoubtedly bring about the same 
result. 

Marcus T. Goldman 

U. S. Gkolooioal Survey 

THE DISTRIBUTION OF STATE AGRICUL¬ 
TURAL EXPERIMENT STATION 
BULLETINS TO FOREIGN 
COUNTRIES^ 

It is recognized generally that the character of the 
work of the state agricultural e.x peri merit stations has 
undergone a gradual change during the past twenty- 
five or thirty years. In recent years a much larger 
proportion of the bulletins published arc technical in 
nature. Many of them constitute distinct contribu¬ 
tions to science and are of interest to agricultural 
workers throughout the world. If these bulletins 
are to justify the labor and expense involved in pro¬ 
ducing them they must be bo distributed that they 
will be readily available to investigators in the field 
of agricultural science in all countries. A personal 
inspection of the librarie^i of a considerable number 
of European institutions of agricultural research led 
one of the writers to suspect that such adequate dis¬ 
tribution was not being accomplished. A further in-* 
vestigation of the extent of the distribution of bulle- 

1 Paper No. 1061 of the Journal Series of the Minne¬ 
sota Agricultural Experiment Station. 


tins to foreign libraries was made by sending a 
questionnaire to fifty state agricultural experiment 
stations. The earlier suspicion was thoroughly con¬ 
firmed. The agencies for distribution have not kept 
pace with the change in the nature of bulletins to be 
distributed. Distribution to libraries in the United 
States is adequate, but only a few statca have built up 
a mailing list of foreign institutions of any appre¬ 
ciable size. Many of the foreign mailing lists consist 
largely of the names of individuals who have rociuested 
that their names be placed on the mailing list. Bulle¬ 
tins BO distributed into the hands of individual work¬ 
ers doubtless serve a useful purpose, but it is obvious 
that the first responsibility of distribution is to see 
that a copy of the bulletin is deposited in the library 
of those institutions where agricultural research or 
teaching is in progress. 

The task of securing adequate distribution of these 
bulletins need not bo done entirely with altruistic 
motives. Many people familiar with the lavish way 
in which agricultural experiment station bulletins are 
distributed within the United States do not realize 
that nearly all research institutions in European coun¬ 
tries make a charge for their publications and do not 
send them gratuitously, even to other institutions, un¬ 
less exchange relations have been established. Most 
foreign institutions are glad to exchange publications 
with our state experiment stations, but are generally 
quit© careful to see that a real exchange basis is 
reached. If our state experiment stations wish to 
receive the research publications of foreign institu¬ 
tions, it behooves them to see that these institutions 
receive their bulIetinB. 

With help from various sources the writers have 
prepared for the Minnesota Agricultural Experiment 
Station a classified list of libraries of foreign agricul¬ 
tural institutions. Approximately eleven hundred 
libraries are included. About six hundred of these 
will receive all bulletins published by the experiment 
station. The remaining addresses are classified ac¬ 
cording to subject-matter interest and will receive 
those bulletins in which they are interested. The list 
is by no means perfect, but considerable time has been 
spent in an effort to make it complete, at the same 
time weeding out those institutions with only a super¬ 
ficial interest in agricultural research. It is realujcd 
that constant revision of such a list will be necessary 
if it is to function to the best advantage. 

Attention is called to this list and to the present 
inadequate distribution of bulletins to foreign insti¬ 
tutions in the hope that other states may take steps 
to secure better distribution of their bulletins. It is 
the opinion of the writers that some central agency, 
by proper cooperation with all the various state ex¬ 
periment stations, could rend^ a disdnot service to 
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agricultural science in bringing about more efficient 
exchange of research publications. 

J. G. Lkaoh 
n. Mact 


Minnesota AoaictTLTuaAL 
Experiment Station, 
St. Paul, Minnesota 


C. H. Bailey 


AUDITORY ACTION CURRENTS 

In a recent issue of Science and in subsequent 
publications^, Wever and Bray have reported that 
action currents which were led of! from the acoustic 
nerve and amiilified were heard in a telephone as 
tones of the same pitch ns the stimuli, a result 
obviously of great importance for auditory theory. 
Since then Adrian, and Davis and Saul have in brief 
notes reported the repetition of the results, although 
Adrian has not agreed in attributing the currents to 
the auditory nerv^e. We, too, have repeated these 
experiments under conditions which Wover and Bray 
specify as adequate, but when certain sources of 
error are excluded we have obtained only negative 
results. 

In most of our experiments we have used a 5 
stage amplifier, 3 stages resistance-capacity couple<i 
and 2 power stages, transformer coupled. Tests 
showed that changes 20 p V in the input circuit could 
be distinctly heard in the telephone. (One should 
like to know whether the ampliOcntion figures given 
by Wever and Bray for their apparatus refer to 
voltage or power amplification, and whether they 
represent the theoretical or measured amplification.) 
In our experiments we have used both metal hooks 
and cotton thread electrodes; have led off from 
auditory nerve, brain stem, inner auditory meatus 
and round window; have connected electrodes to 
amplifier over transformer and at other times directly 
to grid and filament; have used both decerebrated 
and undecerobrated cats—but always with negative 
results. 

Our experiments demonstrated, however, the pos¬ 
sibility of certain purely physical causes for Wever 
and Bray's results which seem not to have been ex¬ 
cluded by their checks. They report having set up 
a telephone line between operating room and obser¬ 
vation room and that, for purposes of comparison, 
the sound stimuli were introduced alternately into 
the transmitter and into the cat's car. If this is 
done, unless the transmitter circuit is definitely broken 
when sounds are introduced into the cat's ear, it is 
obvious that the currents in the transmitter circuit 
can induce upon the input circuit of the amplifying 

G. Wever and 0. W. Bray, ''The Nature of 
Acoufltlc Be^nse,'* J. Exper. PayehoU, 13, 378-387, 
1930; E, G, Wever, "Impulses from the Acoustic Nerve 
of the Guinea Pig, Rabbit and Bat," Amr. J, Psychol., 
43, 457H162, 1931; Scibkob, 71, 216, 1930. 


system, as in the familiar cross talk between tele¬ 
phone lines. Wever and Bray's steps to exclude in¬ 
duction as a source of error refer only to the induc¬ 
tion possible between the sources of sound stimuli and 
the electrodes, but not to the type just mentioned. 
The mere provision of screening does not assure the 
exclusion of all elw'.tric and magnetic induction 
effects. Screening might in some cases favor a coup¬ 
ling of the telephone and amplifying systems in¬ 
stead of hindering it. 

Nor is the possibility of such sources of error 
necessarily excluded by tlie physiological cliocks per¬ 
formed by Wever and Bray. The primary, input 
circuit of their amplifier consists in part of the 
animal tissues between the electrodes. Changes in 
the electrical properties of the tissues as a result of 
various physiological changes, such as the restriction 
of the blood supply, death of the animal and destruc¬ 
tions of various sorts, would also change the recep¬ 
tivity of the circuit for induced currents. So, for 
example, if the induced currents in the input cir¬ 
cuit fall beneath a certain minimum as n result of 
increased impedance of the animal tissues, then the^e 
currents can not be transmitted over the transformer 
for amplification, and the sound signals would no 
longer be heard in the telephone. 

Induction effects of the sort mentioned are not 
dependent upon the presence of a transmitter sys¬ 
tem as used by Wever and Bray. Other electrical 
instruments in which the sound stimuli can occasion 
currents or modifications of current which can in 
turn induce upon the amplifying system may also 
cause such errors. In many commercial and house 
telephone systems, the receiver circuit is closed, even 
when the transmitter is hung up. The telephone re¬ 
ceiver, because of the magnetic field always present, 
can of course act as a transmitter and produce varia¬ 
tions of current that may induce corresponding varia¬ 
tions in the amplifier. Similar effects might be 
produced even by a loud-speaker or mirror galva¬ 
nometer that happened to be standing nearby. 

We believe that the possibility of such sources of 
error must be definitely excluded before the Wever 
and Bray effect can be conclusively attributed to 
action currents of the acoustic nerve. 

George Kreezeb 


BERiaN, Germany, 
OcyroBER 13, 1931 


Hans Darqe 


THALLIUM POISONING AND SOIL 
FERTILITY 

Thallium sulfate has potential destructive effects 
on vegetation which have not received adequate atten¬ 
tion from those advocating its use in vermin control. 
It probably is not the intention of the Bureau of Bio¬ 
logical Survey and other agencies practicing vermin 
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iscmtrol to bring about the enduring sterility of the soil 
upon which thallium sulfate baits have been used* But 
there is real danger that the practice will lead to such 
an end, as will be evident from the observation here 
noted* 

Thallium sulfate baits were suspended on stakes at 
a height of a few iiiches above the earth on a grassy 
slope in the arboretum of the Hawaiian Sugar Plant¬ 
ers Association Experiment Station.^ This lies in the 
head of the Manoa Valley near Honolulu, a region of 
heavy rainfall. The baits, each containing about 0.5 
gm of Tl^SO^® were set out in July, 1029. At the 
time of my inspection, July, 3931, there was below 
each stake a patch of bare earth, from one to three 
feet long and perhaps a third as wide, upon which all 
vegetation was killed soon after the baits were sot 
out. Not a single trace of plant life was or had been 
apparent on these areas during the intervening two 
gears. While no exact records have been made, there 
appeared to have been no diminution in the size of 
these denuded areas. 

Thallium sulfate scattered or placed as bait ulti¬ 
mately reaches the soil, whether the bait is taken or 
not. Under our continental conditions, where rainfall 
is much less than at the locality here cited, thallium 
sulfate would presumably be even less rapidly re¬ 
moved from the soil by leaching. Continued scatter¬ 
ing of thallium sulfate baits will presumably lead to: 

(a) Complete denudation of numerous small areas 
of pasture or range land, leading to reduction of plant 
yield and also perhaps to erosion or blow-hole forma¬ 
tion. 

(b) General toxicity or complete sterility of culti¬ 
vated land, which may be expected to destroy its agri¬ 
cultural value completely for an unknown period. 

Any group or organization which allows or urges 
the extensive use of measures entailing the possibility, 
even, of such results incurs grave responfdbilifcy j and 
any owner of agriculturally valuable land should look 
well to his own future before allowing thallium com¬ 
pounds to be spread upon his soil, g q Brooks 

Department op ^Iooloot, 

University or Caufoenia^ 

Bereelet 

AThe writer is irdebled to Mr. E. L. Caum, of the 
Hawaiian Sugar Planters ABsoeiation Experiment Sta¬ 
tion, for the invitation to vinit the arboretum, 

a This corresponds very closely to the amount of 
ThS 04 in handful'' of barley treated with 1 lb. of 

T1,804 per 100 lbs. of grain. Dilling has reported (Ann. 
Appl Biol, 13; 160-167, 1926) that N/600 ThS 04 com¬ 
pletely and irrevocably provenU the germination of seeds 
of Lepidium sativum. More dilute eolutiona were not 
studied. On this basoa it might be guessed that one bait, 
containing 0.5 gra of Th804, would under average condi¬ 
tions eter&ixe not less than half a cubic foot of soil. The 
observations here rceorded seem to suggest a slightly 
greater effectiveness. 


SS5ENTIAL FATTY ACIDS AND GOXTSK 
PRODUCING SUBSTANCES^ 

Two recent papers indicate ^at the writers have 
not yet come to a realization of the importance of the 
question of iodin-fat balance which was raised by B. 
MoCarrison^ and the Mellaubys,^ but has apparently 
been forgotten by those authorities as wdL 
G, 0. Burr, M. M. Burr, and W. B. Brown,^ study¬ 
ing the nutritive value of ood liver oil, find that the 
feeding of cod liver oil does not prevent scalinesft of 
the feet and tail in rats given their fat-free diet. 
They state that of the more unsaturated oUs, ood liver 
oil is distinct in that it leaves the skin of the animals 
scaly, while lard, olive oil, corn oil, linseed oil, methyl 
linolate and methyl linolcnate all produce skin free 
from scales and dandruft. Thoy emphasize the fact 
that ood liver oil is highly unsaturated without Unoleio 
and linolenio acids being present in appreciable quan¬ 
tities. Burr and Burr for some time contended that 
linoleic and linolenic acids must be furnished as a 
part of the diet in their fat deficiency experiments. 

The findings of the writer and associates^ indicate 
clearly that the reason why ood liver oil is ineffective 
in Burr’s fat disease is on account of the iodin car¬ 
ried with it. Biirr’s animals, long depleted of fats 
and at the same time receiving KI, must be given fata 
lacking iodin, or the iodin-fat balance will not be 
restored. The significance of Burr’s essential fatty 
acids^ depends on their degree of unsaturation and not 
upon any specificity. 

E. J. Bauman, Anna Cipra, and David Marine,’ in 
a paper just published, have shown that goiter-pro¬ 
ducing substance in cabbage was extractive with ether 
from ^‘cabbage fat.” They failed to refer to the im¬ 
portant pioneer work of MoCarrison and the Mel- 
lanbys, to our own recent work and to the suggestion 
that we advanced^ to the effect that their ^^oiter 
producing substance” was quite probably the unsittur 
rated fat of cabbage from which they had permitted 
a loss of iodin. 

F. E. CncimBSTBR 

1 From the Laboratories of West Virginia University» 
Hor^ntown, West Virginia. Aided by a grant from the 
National Research Council 
s Jnd. Jour. Med. Bea., 7, 633, 1919-1920. 

» K and M. Mellonby, J. Phgsiol, 65, vii-viil, 192L 
sProo. 8oc. Bxp. Biol, and Med., 2fi, 905. 1931 
s SoncNoz, 68, 42, 1928; Collecting Net, 5, Hoc. 82 and 
$3, 1930; Proo. 8oo. Mxp. Biol and Med., 29, 187*199, 
1930; Anat Bee., 47, 3, 804, 1930; Med. Times and L. h 
Med. Jour., 69, 138-9, 1981. 

e G. 0. Burr and M. M. Burr, /. Biol Chem-, 92, ^45, 
1929; G. O. Burr and M. M. Burr, J. Biol. Cmei., 26, 
587, 1930. 

7 Proo. 8oe. Maip. Biol and Med., 28, 9, 1017-^18,193X- 
tCMdester and Wesson, Hed. Timet, 58, II, 

1980. - 
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THfi BISCOVEHY OF THE OESTRUS CYCLE 
IN MAN AND OTHER MAMMALS 

This cyclical changes which take place in the uterus 
and the vaginal mucosa of mammals have been 
studied in detail within the last few years. This work 
received its principal impetus from the reports of 
Stookard and Papanicolaou^ end of Long and Evans^ 
both of which are dealing with the rat. Since then 
various other mammals have been investigated and 
Dierck^ and others have discussed the phenomena of 
the oestrus cycle in the human female. The impor¬ 
tance of this work is generally acknowledged. It 
should, therefore, be of some interest to call atten¬ 
tion to early work in this field which seoms to be but 
little known. P. A. Pouchet, in his work, “Th^orie 
positive de FovulRtion spontan^e et de la fecondation 
des mammiferes et de I’esp^H^e humaine, bas^ sur 
Tobservation de toute la s6rie animale/^ published in 
Paris in 1847, gave a rather detailed account illus¬ 
trated by three plates, of observations which he had 
made upon smears from the uterus and vagina of 
human females and sows. He definitely recognued 
the regular cyclical character and tlie physiological 
importance of these phenomena. The only reference 
to Pouchet^s book which the writer has seen in the 
recent literature concerning the oestrus cycle was 
found in the monograph by Long and Evans. Since 
these authors, however, refer to Pouchet only as 
authority for spontaneous ovulation, and since they 
state that the first description of changes in the 
vaginal mucosa was given by Morau in 1889, it may 


be inferred that they had not seen Pouchet^s original 
book. 

WAIiTEH LaNDAUBR 

STOKSfi^ OONN. 

CHROMOSOME NUMBERS IN ULMUS 

This first report on chromosome number in this 
genus was by Krause in 1929. He reported fourteen 
chromosomes as the haploid number for UlmuB mon- 
tana With. In some unpublished work Krause has 
reported that the haploid number of chromosomes 
for Ulfims americayia L. is 14 and for 17. campesfrts 
L. is 14+. 

Flower buds of Ulmus pumila L., 17. fulva Micbx., 
and 17. americana L. were collected during the spring 
of 1931. Belling^s aceto-carmine method was used to 
determine the stage in development of the buds at 
which division figures appeared. Fixations were made 
of such material, and chromosome counts were made 
from polar views of equatorial plates of both hetero¬ 
typic and homeotypic divisions. It appears that the 
haploid chromosome number of f7, pumila and of U. 
fulva is fifteen and that that of americana is 
twenty-eight or thirty. The apparent variation in the 
case of U, americana may possibly represent a dif¬ 
ference between individual trees. 

A study of the chromosomes in somatic celb is 
planned as well as a more detailed study of the 
chromosomes during mciosis. 

Burn I. Walker 

University or Wisconsin 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


PHOTOMICROGRAPHY WITH A VEST 
POCKET CAMERA 

The method of adapting a box camera for photo¬ 
micrography given in a recent issue of Science^ by 
Mr. Apgar suggests a simpler solution of the problem 
which 1 used some time ago.^ A vest pocket kodak 
can be used to make photomicrographs by setting 
it over the ocular of the microscope without additional 
focusing apparatus. The series with the f. 6,9 lens 
in a focusing mount fits the ocular very well, as the 
rolled edge of the microscope octilar makes a light¬ 
tight connection with the lens mounting, and the 
camera is so balanced that no additional support is 
needed. The manufacture of this very useful kodak 
has been discontinued, but it may be obtained for a 

1 American Journal of Anatomp, Vol. 22, 1917. 

Memoirs of the University of California," Vol 6, 

« Archiv fttr GyniLkologie, Vol. 130, 1927. 

^ C. E* AMar, Botiuicnd, 74: 487-^, 1981, 

^ O. W, Bot. Gar., 66: 9 WOl, 1928. 


nominal sum from dealers having second-hand kodaks. 
Other camera* of similar siee may also be used. 

When the draw tube of the microscope is extended 
to the proper distance of 160 mm (Leitz 170 mm) 
and the microscope focused sharply with the normal 
eye or with an eye properly fitted with spectacles a 
sharp picture may be obtained when the camera lens is 
set at infinity. If the draw tube is not extended to 
the proper distance a minus lens of the proper focal 
length must be placed over the eyepiece when the 
microscope is focused but removed before the camera 
is placed on the microscope.® Having the draw tube 
closed prevents any slipping due to the weight of the 
camera and does not greatly reduce the definition of 
the microscope. With one microscope that I used in 
this way, a -9 diopters lens gave the necessary cor¬ 
rection. The actual amount of correction needed 
will depend on the instrument nsed, bo the abofve 

s This suggestion comes from Foot and Strobel. quoted 
F, Guyer in "Animal Micrology," p. 160, Cmcagc, 
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^gtires merely indicates the approximate magnitude 
of required lens. 

It is preferable to use the tnicroscope at the proper 
tube length for the greatest definition, and this can 
be done if a rubber ring cut from a piece of rubber 
hose is placed around the draw tube to prevent tele¬ 
scoping from the weight of the camera. Many mod¬ 
ern microscopes have the draw tube fixed at the 
proper length, so no additional friction is needed. 

The use of the vest pocket kodak with the auto¬ 
graphic feature allows permanent labeling of the 
negatives, which can not be done with the box camera. 
The magnification obtained will depend on the lens 
on the camera and the distance from the lens to 
the film. It can be obtained easily by photograph¬ 
ing a stage micrometer. When it is desirable to re¬ 
duce the cost of the negative film an insert can be 
made t.o reduce the opening in the back of the camera, 
cut from the thin aluminum of an ordinary cookie 
tin, and less expensive moving picture film used. The 
distance that the film is to be turned ahead between 
pictures can be noted by extending the opening on 
the back of the camera to the edge of the film and 
counting the perforations of the film through a red 
window as the film is wound. The disadvantage of 
this method is that the camera must be loaded and 
unloaded in the dark room or in a changing bag. 
In the previous work^ I used an insert with an open¬ 
ing of 1 X 1 ^ 2 % which is twice the size of the 
cinema frame and thereby reduced the cost of the 
negatives to about one cent per exposure. 

Oscar W. Richards 

Osborn Zoological Laboratort, 

Yalr University 

A NEW TECHNIQUE FOR OBTAINING 
OOSPORES OF THE HOP DOWNY 
MILDEW BY INOCULATING 
COTYLEDONS 

PiEiiD observations in the Fraser Valley, British 
Columbia, in 1930, showed that young hop seedlings 
were badly infected with the hop downy mildew, 
PanudopcronoHpora Huniuli (Miy. and Tak.) Wilson. 

SPECIAL 

ON THE VARIATION OF THE OXYGEN CON¬ 
TENT OF CULTURAL SOLUTIONS 

Earlier observations led to the conclusion that there 
may be a translocation of oxygen frrim the shoot to 
the root of plants when the shoot is in sunlight and 
the root is in soil.' The present note records observa- 

iW. A. Cannon, Studies on Roots/' Carnegie Insti¬ 
tution of Washington, Year Book No. 25, p. 817. 
1925-26. 

The investigation was carried on in part with the aid 


Cotyledons and primary leaves were covered with 
conidiophores bearing conidia. 

Following this observation hop seed were gathered 
from plants of the clusters variety and sown in flats 
in the laboratory in 1931. As the cotyledons and 
young primary leaves appeared, they were inoculated 
by placing on them minute portions of infected leaves 
obtained from diseased “basal spikes.^' The seedlings 
had btH^ri previously moistened. The seedlings were 
afterwards covered with vials so as to luaiataiu maxi¬ 
mum humidity. They were grown in the basement 
of the laboratory, where the temperature remained 
fairly constant at 58° to 65° F. The seedlings were 
moistened with water each day. 

After a period of six days, the time varying with 
different seedlings, it was noticed that the cotyledons 
showed signs of “damping off.” Microscopic examina¬ 
tion of the cotyledons showed that no conidiophores 
had developed, but on teasing out the tissue, it was 
found that oogonia and oospores were present in 
abundance. Approximately eighty oospores wore 
found in each cotyledon, giving an average of 100 
oospores per seedling. The oospore dimensions cor¬ 
responded with those reported by other workers, rang¬ 
ing between 23 and 37 p. Further work revealed that 
when maximum humidity was not maintained, conidio- 
phores bearing conidia were produced, as well as 
oospores. 

At present it is possible to collect abundant oospore 
material by inoculating hop seedling cotyledons in the 
manner described and gathering the latter when they 
show signs of damping off. By this method it will 
also be possible to obtain conidia for experimental 
purposes in the greenhouse during the winter period. 

The writer considers that this technique of inoculat¬ 
ing cotyledons may be applicable to other members of 
the Phycomycetes, wliich means a great saving of time 
for the worker who wishes to examine oospore material 
within the host. 

Walter Jones 

Dominion Laboratory or 
Plant Pathology, 

Saanichton, B. C., Canada 

ARTICLES 

tions, to be published in detail elsewhere, that a 
similar movement of oxygen may take place when the 
roots of plants arc in cultural solutions, particularly 
in distilled water. 

The plants referred to are willow, cotton, com and 
sunflower. These were grown in a standard culture 
solution and were transferred to distilled water for 

of a grant from tho American Association for the Ad* 
vancement of Science. 
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the tests only but were kept ordinarily in the culture 
solution. One willow cutting, or three of the plants, 
were placed in each glass jnr, darkened always and 
of one-quart size. The cultures were subjected to 
two- or three-hour periods, alternately, of sunlight 
and of dense shade, and wore covered with bell glasses 
over which a spray of water was constantly played. 
By this means the temperature both of the solutions 
and of the bell glasses was kept fairly low and con¬ 
stant, and, also, the atmosphere of the bell glasses 
was maintained highly humid. Fresh distilled water 
Avas used in each period. 

The series of experiments of August 12 to 21 on 
the sunflower will serve to illustrate the leading re¬ 
sults obtained by a study of all the plants, except 
only corn, which wdlJ be referred to below. 

In these experiments two periods were selected each 
day for the tests. Of these one ran from 8 to 11 a. m. 
and the other from H a. m. to 2 p. m. Except in 
one instance the plants were kept in shade during the 
first of the periods and were exposed directly to sun¬ 
light during the second. The temperatures of the bell 
glasses and solutions were recorded in each test, and, 
at the same time, the amount of oxygen was deter¬ 
mined, The results may bo briefly given. In every 
instance more oxygen was found in the cultures ex¬ 
posed to sunlight than in those kept in shade. The 
difference was about 10 per cent. 

In further account of the experiments it should be 
stated that the temperature of the bell glasses in the 
sunlight, and of the solutions as well, was higher than 
that of the solutions and bell glasses in the shade. As 
the rate of respiration, at the temperatures used, 
varies directly with the temperature, it would be ex¬ 
pected that where the temperature was low the oxygen 
content would be high, and vice versa, but the opposite 
was found to be the case. That is to say, the greatest 
amount of oxygen was in the solutions with the high¬ 
est temperatures. But these were also in sunlight, or 
at least the plants growing in them were in direct 
sunlight. The conclusions, therefore, seem warranted 
that there is an important relation, even if an indirect 
one, between evolution of oxygen in photosynthesis 
and the variation of the oxygen content of the solution 
as noted above. Thus it appears that oxygen, liber¬ 
ated in the course of carbon dioxide assimilation in 
chlorophyll bearing organs and in light, moves down¬ 
ward toward and ultimately into the root to fill wholly 
or in part its requirements for oxygen. Thus the 
root may apparently secure its oxygen supply from 
one of two sources: from the plant itself, internal 
oxygen,® and from the immediate environment. 

F. Beardsley, and W. A. Cannon, “Note on the 
FffecU of a Mud-flow at Mt. Shasta on the Vegetation,' ^ 
Ecology, 11, 19B0. 


Whether this is the case under “natural'' conditions, 
os it has been found to be in the experiments, remains 
to bo seen. However that may be, that oxygen taking 
its origin in this manner constitutes a large proportion 
of what the root may ordinarily use seems quite pos¬ 
sible, and under conditions similar to those employed 
in the experiments reported, it is more than probable. 

It has already been mentioned that corn was found 
to be an exception to the effect, although indirect, of 
sunlight on the oxygon content of solutions similar to 
those in which the sunflower, cotton and willow were 
growing. To show this it will suflice to summarize one 
representative series of tesla. In this series in which 
the temperature varied in the same direction as that 
in the experiments on sunflower above cited, but in 
which the variation was not so great, the oxygen con¬ 
centration of the cultures in sunlight was always less 
than the concentration in the shade tests. It was 
found, in short, that the roots of plants exposed to 
sunlight absorbed alwut 14 per cent, more oxygen 
than did those of shaded specimens. This suggests 
either that the rate of respiration of the roots of the 
plants which had been in sunlight was high because 
of the higher temperature, or more rapid than the 
supply of internal oxygen from the shoot, or perhaps 
that the latter was wanting. However this may be, 
it can bo pointed out that at temperatures favorable 
for a rapid rate of root growth corn appears to re¬ 
quire an exceptionally good supply of oxygen.® 
Whether, on the other hand, such a form as willow, 
w'hich does not appear to have a high oxygen require¬ 
ment for root growth, may depend importantly on the 
shoot for its oxygen supply is another matter but 
may well be the case. It either is in solution or is a 
gas. In whatever state or in whatever way the inter¬ 
nal oxygen may move from one part of the plant to 
another, whether molar or molecular, or both, presents 
no especial difficulty. In the event that it is tied up 
with the movements of solutions it yet can make its 
way from tissue to tissue and from the shoot to the 
root. Downward movement of solutions in plants are 
well known. This may even extend to the root where, 
as in the present study, movement of a solution from 
the leaves to and well into the roots of sunflowers 
was demonstrated to take place. It thus appears pos¬ 
sible that internal oxygen may take an important 
part in the aeration of plant tissues, whether they are 
of the shoot or of the root, although whether this is 
of general occurrence among land plants must remain 
for further investigation. 

W. A. Can^ton 

STANrOED XlNIVERSITy 

«W. A. Cannon, “PhyBiolOgical Features of Roots,” 
Pub. No. 368, Carnegie Inst. Washington, 1025. 
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A DIAPORTHE CANKER OF AMERICAN ELM 

Within the past few years specimens of American 
elm affected by a canker disease were collected from 
two different localities in eastern Massachusetts. 
Specimens from one locality consisted of dead 
branches, bearing large conspicuons cankers which in 
many cases had girdled tlio branches. Many of the 
diseased areas wore hypertrophied, with margins of 
thick cork layers surrounding areas of exposed wood. 
In some cases the branches appeared to be twisted 
because of the irregular semi-spiral arrangement of 
several contiguous and much calloused cankers. The 
other specimens bore cankers in a younger stage of 
development partially girdling the branches. The 
diseased areas were slightly depressed, roughened and 
cracked along the margin. The surface of the cankers 
was covered with small pustules. On one of the 
branches the canker extended through several nodes 
and was sharply delimited by a definitely raised layer 
of cork. Branching out from this diseased area was 
a young twig, which had been killed back. The new 
growth was stunted and the leaves had become brown 
and dry before reaching maturity. 

The pycnidia on the host are solitary, black, smooth, 
carbonous, ostiolato with short necks, conical or 
elliptical. The pycnidial cavity is irregularly shaped 
because of the protrusions of the basal layers. No 
compound pycnidia were observed in any sections. 
The spores formed in the pycnidia are of two types, 
the alpha spores and the beta spores or so-called 
atylosporea. Both the alpha and beta spores are pro¬ 
duced on the same typo of sporophore, which is 
subulate or clavate, persistent, and measures approxi¬ 
mately 11.2-15.2 |i X 2.8-5.2 n. The alpha spores 
on the host and from the twig cultures are hyaline, 
one-celled, biguttulate, ovoid or elliptical with sub¬ 
acute extremities but occasionally with narrow pointed 
ends. The standard range of one hundred spores 
from the host was 6.5-8.2 n x 2.7-3.5 while that of 
one hundred spores from twig cultures was 7.1- 
8.8 \i X 3.1-4 The beta spores are long, cylindrical, 
hyaline, one-celled, usually hamate and tapering to 
a point at the curved end. The standard range of 
one hundred spores was 22.7-27.6 \i x .98-1.3 m». 

The perithecia were obtained in cultures on steril¬ 
ized twigs and on malt agar. On the twigs the peri- 
thecial stage is indicated by the appearance of pro¬ 
truding corrugated black beaks. The perithecia are 
single or clustered, always separately erumpent, mem¬ 
branous, leathery, globose, and measure approximately 
400X 385 n. They are usually in darkened effuse, 
stromatic areas, and beneath these dork marginal 
zones lines develop in the wood. The beaks are 
elongate, slender, projecting about 5 mm from the 
surface of the twig. The interior of the necks is 


lined with periphyses. The asei are oylindrioal, 
clavate, and measure approximately 33-60fix6 
6.9 At the apex of the ascus the wall id muck 
thickened and the pore is surrounded by a refrac¬ 
tive ring. Paraphyses are usually present; th^ 
are long, slender, sinuous, continuous, simple, with¬ 
out bulbous tips, and with granular contents. The 
ascospores are uniseriate or hiseriate, two-celled, 
hyaline, slightly constricted at the septum, four- 
gnttulate, granular, with a standard range of 10.9- 
12.3 u X 3.8“4,6 M- for one hundred spores. 

Naturally it was of interest to determine if possible 
the exact identity of this fungus, which apparently 
caused a pronounced canker disease of American elm. 
According to the description given by GaUman^ fol¬ 
lowing Von Hohners classihcation, the ascospore 
stage sliould be placed in the rearranged family 
Biaporthaccae because of the sessile asci which break 
away from the hymenial layer at maturity. The 
fungus seems to correspond with the genus Diaporthe 
as described by Wehmeyer®, since it has hyaline, el¬ 
lipsoid, two-celled spores and forms a dark marginal 
zone line in the wood. The conidial stage of the 
fungus studied also seems to correspond with the 
form genus Phomopsis reported by Wehmeyer. The 
following five species of Diaporthe described by 
Saccardo® were carefully compared with the fungus 
studied; B. proiracta Nke., B. perjuncta NiessL, B. 
disouHens Sacc., B. Malbranchei Sace., B. eres Nka 
The description of B, era®, however, corresponds moat 
closely. The descriptions of species of Phomopsis on 
elm are so fragmentary that a satisfactory com¬ 
parison of species is extremely difficult. However, 
seven species described by Saccardo have been com¬ 
pared with the Phomopsis now being studied. 
Phomopsis oblonga Saco, has been most completely 
described and appears to resemble this Phomopsis. 
Saccardo considers Ph, oblonga with alpha spores 
6-7 1 * X 3 p and beta spores 33 x 1 p to be the im¬ 
perfect stage of Diaporthe eres, Grove^ on the other 
hand reports Ph, eres Sacc, with alpha spores 9-10 p x 
2.5-3 p and beta spores 25-30^x111 as the imper¬ 
fect stage of B. eres. Grove mentions that Saccardo 
has suggested that Pk. oblonga and Ph, eres are the 
same, although Saccardo gives distinctly differ^t 
spore measurements for each. It is impossiWe to 
state the exact identity of either the Diaporthe or the 
Phomopsis of the present study, since type specimens 
were not available for comparison. 

1 E, GaUman, ' * Yerglelchende Morphologic der Filse.^ * 
Jena, 1926. 

• L. B. Wehmeyer, "A Biologic and Phylogenetic 
Study of the Stromatic Sphaeriales. ” Am. Jour, of Belu 
18:575-645, 1920. 

a P. A. Saccardo,'' Sylloge Fungorum. ’ * Vok. I to S4. 
Padua, 1$82-1926. 

*W, B. Grove, **New or Kotefworthy 
Phomopm oro® Sacc." Jour, of Bot, 68: 19^* 
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Buisman* described a species o£ Phomopsis caus¬ 
ing a canker on elm trees in Holland. As a result 
of cuitural comparisons iritb ouUttres loaned through 
the courtesy of Dr. Buisman it appears that the 
organism isolated by her corresponds for the most 
part with that of the present study. 

Blythe G. Richmoku 

Pkpabhient or Botany, 

Beown TTnivicksity 

A NEW BACTERIAL DISEASE OF PEARS 

In the course of an investigation on the green 
HuoreBcent bacterial plant pathogenes, a very patho¬ 
genic organism belonging to this group was obtained 
from a plate given me by Mr. K. G. Parker who was 
at the time isolating Erwinia amylovora. The isola¬ 
tion was made from colonies with green pigments in 
the medium, appearing as a oontamination. The 
presence of such green fluorescent organisms in isola¬ 
tion work is not an unusual occurrence. Fre(iuently 
they are discarded as saprophytes, in some cases with 
good reasons. Their presence is usually given no 
significance because of their ubiquitous nature in 
plants, seeds, water and soil. 

There is practically no information as to the rela¬ 
tion these organisms have to economic plants. There 
ia, however, an increasing realixation that some of 
them are plant pathogenes. The organism here de¬ 
scribed is such an example and has not heretofore 
been known. 

Symptoms of the Disease 

The manifestation of blight on flowers, which turn 
dark brown and die, is very apparent. On matured 
leaves, black round spots are produced, while on young 
leaves aimilor spots have a yellow “halo” and the 
leaves often become distorted. Black, almost circular 
spots are produced on young and mature fruits, but 
more readily on the latter. 

Pathogenicity 

Artificial inoculations on fruits, flowers, leaves and 
stems of a hybrid pear, Pj^rtts communis x serottna, 
clearly established the pathogenic nature of the or¬ 
ganism. Cross inoculations revealed a wide range of 
hosts. Infection was obtained on Fi^tia sinensis, 
PhaseoluA vulgaris, Purearia hirsuta, Vida faba and 
^^yringa vulgaris, 

A study of the organism showed it to be a Pseudo- 
mnas, but a comparison with the descriptions of the 
hnown species of these bacterial plant pathogenes 
found on pear, Pseudomonas barkeri and Pseudomonas 
showed no identity. Its flnorescigemo 

'W^estevdijk and C, Buisxaan, “Be lepenslekts rap¬ 
port over hat Jiinid«r$oak verricht op verzoek can de Keder- 

pp. 


character is readily observed in a medium consisting of 
0.3 gm MgSO^, 2 gm K^HPO^ and 3 gm asparagine 
per liter, adjusted to about pH 6.9. It is closely re¬ 
lated to Pseudomonas syringae, Pseudomonas vignae 
and Pseudomonas viridiflava, but distinctly not iden¬ 
tical to any of these species. The organism is named 
and briefly described. 

Pseudomonas utiformica sp. aov. 

Motile by one to two polar flagella; rods with rounded 
ends; 0.7-’1.5 r 1.3-3.1 occurring singly and in pairs; 
no spores; no capsules; grani'nogative; not acid-fast; 
facultative anaerobe; green fluorescent; beef-extract 
agar colonies round or fimbriate, grayish white to 
slightly greenish; nutrient broth fairly turbid in 24 
hours; gelatine liquefied; milk not curdled, alkaline; 
nitrate not reduced or weakly reduced; ammonia pro¬ 
duced ; H 98 and indol not produced; dextrose, galactose, 
levulose, mannose, arabinose, xylose, sucrose, rafflndse, 
mauitol, glycerol, and saliciu are fermented; no fermen¬ 
tation in rhamuose, maltose, lactose; starch and cellulose 
not digested; growth in malic, citric, succinic, formic, 
and lactic acids; no growth in tartaric acid. 

Pathogenic on: Pj^rus oommunis x serofiaa, Vigna 
sinensis, Phaseolus vulgaris, Pueraria hirsutaf Vioia faha, 
Peta vulgaris, Syringa vulgaris, Pr«nujf avtwm. 

The genus Pseudomonas is used according to 
Bergey’s definition and as proposed by Burkholder. 
If the S. A. B. oommittee^s recommendation for plant 
pathogenes is adopted tlie genus should bo Phyto^ 
monas, 

Feliciano M. Claba 

Depaktment or Plant Pathology, 

COENELL UniVEOBITT 

THE PRODUCTION OF MUCIFICATION OF 
THE VAGINAL EPITHELIUM OF RODENTS 
BY THE OESTROUS HORMONE 

The production of vaginal mucifioation by corpus 
luteum extracts which maintain pregnancy in overiec- 
tomized pregnant animals, as described in a recent 
article in Sciknok by Harris and Newman,^ is, we 
believe, not a test for progestin but a test for the 
small amount of oestrin which the extracts used by 
them undoubtedly contain. In 1928, one of us, 
(R. K, M.) with Hisaw and Weichert,® described the 
production of a similar reaction in the rat with 
corpus luteum extracts. Shortly after, in 1929, the 
other, (W, M. A.) with Comer,* described the produo- 

1 E. G. Harris and D. M. Newman, * * A Practical Test 
for Potency of Extracts of Corpora Lutea.^* Scubnob, 
74, 182, 1931. 

a F. L. Hisaw, B. £. Meyer and C. K. Weiehert, * * In¬ 
hibition of Ovulation and Associated Histological 
Changes.^’ Proo. 800 , JSx. PM, Med,, 25, 754, 1928. 

* G. W. Comer and W. Allen, ''Physiology of the 
Corpus lAdmm, tl. Production of a Special Uterine Re¬ 
action (Progestational Proliferation) by Extracts of the 
Corpus Luteum,** 4m, Jour, Physiol, 88, 386,1929. 
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lion of progestational proliferation in the castrated 
rabbit with extracts of corpora lutea. 

During the past year we have been fortunate 
enough to have the opportunity of working jointly in 
the same laboratory on these reactions in an attempt 
to ascertain whether progestin produces mneiiicution. 
While engaged in this task, Kobson, 1931*, reported 
the production of vaginal mucification in mice with 
progestin-containing extracts which liad been treated 
with alkali. TIio details were not given but the fact 
that progestin is readily destroyed by alkali makes 
these experiments of Robson quite significant. 
Furthermore, he was able to produce the reaction with 
small amounts of oestrin prepared from follicle fluid, 
the dose used being one half that necessary to pro¬ 
duce cornification. 

Previously to the report of Robson we had been 
able to produce mucitlcntion in the rat with corpus 
luteum extracts inadci by extracting the fresh tissue 
with acid alcohol, boiling alcohol, or benzene, active 
material being obtained regardless of the solvent used. 
These extracts also always produced progestational 
proliferation in the adult castrated rabbit and there- 
fore contained progestin. The extracts we had used 
were quite crude and probably contained oestrin, since 
no chemical procedure was used which Would abso¬ 
lutely remove it. Similarly, none of those experi¬ 
menters^' ^ who have produced mucification 

by corptis luteum extracts have proved that the ex¬ 
tracts used did not contain oestrin. On the contrary, 
analysis of the methods u.sed by these workers makes 
it quite certain that they all did contain oestrin. 
These findings led us to carry out experiments de¬ 
signed to produce mucification with standardized 
oestrin-containing preparations. 

When the article by Harris and Newman appeared 
we had been able to produce mucification in the 
guinea-pig and mouse by continued dosage with small 
nmountB of Squibb’s amniotin (an oestrogenic prepar¬ 
ation from the arnniotic liquor of cattle). This did 
not of course do more than indicate that oestrin 
might be the factor. Since then we have produced 
mucification in one adult g:uinea-pig, new-born guinea- 
pigs, mice, and rats with Parke, Davis and Company's 
theelin (crystal]inc oestrogenic preparation from the 
urine of pregnant women). Being producible by 
theelin, it seems fairly evident that the mucification 

* J. M. Robson, ‘ * Mucification in the Mature Mouse 
Caused by Oestrin.'' Jour, Physiol,, 71, p. iii of Proceed¬ 
ings of Physiological Society, 1931. 

B. P. Wiesner and J. S. Patel, ‘*The Beta-Hormone.” 
Nature, 123. 449, 1929. 

fl Eric Pels, '‘Zur Frage des Corpus luteum Hormons 
und Seines Bpecifischen I’eates. ” Zent, fur Oynak‘, 55, 
614, 1931. 

^ C. Clauberg, ‘ ‘ Experimentelle Untersuchungen eur 
Proge eines Mitusetestes fur das Hormon das Corpus 
luteumJ* Zent. filr Gyndlc, 64, 1164, 1930b. 


is not due to progestin since in the preparation of 
theelin hot aqueous alkali is used, a procedure which 
destroys the activity of progestin. We feel, there¬ 
fore, that the ability of theelin to produce muoifica- 
tion makes it reasonable to suppose tliat those who 
have produced mucification with corpus luteum ex¬ 
tracts were obtaining a result due to the oestrin 
present and not to other specific hormones which 
they contained (progestin, rolaxin). 

The method we have used in general is to castrate 
adult rats, mice, and guinea-pigs in heat and to start 
injections with the oestrin preparation the next day 
and to continue for many days. The vaginal reaction 
was carefully studied by daily smears and by serial 
biopsies in the rats and guinea-pigs. The biopsy 
method was very satisfactory, in the guinea-pigs ejspe- 
cially, and certainly facilitated greatly the progress 
of the work. In the guinea-pig 0.5 r.u. for about 
26 days will bring about mucification equal to that 
scon early in the second month of pregnancy but not 
equal to that seen 24 hours antepartum. In the mouse 
mucification indistinguishable from that of even late 
pregnancy is produced by 0.04-0.06 r.u. per day for 
8 days. Similarly in the rat good mucification has 
been obtained but the exact dosage has not been as 
carefully ascertained. We have also produced good 
mucification in new-born female guinea-pigs by giving 
6.0 r.u, per day for 4 days. Mucification has also 
been produced in mice with oestrin made by extract¬ 
ing male urine with benzene, thus showing that 
oestrin made from a source other than the female 
organism is capable of producing the result. 

RotiAND K. Metbr® 
WiLLAHD M. AuLKN 

Department or Anatomy, 

IJnivebbity or Rocuestke, 

Bchoou or Medicine and Dentistry 
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REALITY IN PHYSICS* 

By Dr. W. F. G. SWANN 

DIRECTOR or THE HAUTOL RKSKAR{!I1 FOUNDATION OF THE FlUNKLIN INSTITUTE 


I SUPPOSE there are few thinga concerning which 
one could find so many differences of opinion as the 
question of what constitutes a theory in physical sci¬ 
ence. The pure mathematician would probably be con¬ 
tent with a procedure of the following kind. He will 
set up a branch of mathematics founded upon cer¬ 
tain postulates having to do with quantities, letters, 
etc., that he chooses to be talking about. In this 
mathematical scheme, there will appear relationships 
between certain quantities which occur in the mathe¬ 
matics, and it will be his hope to invent a scheme of 
mathematics of this kind which shall form an analogue 
of the regularities of nature in the sense that there 
niay be a one-to-one correspondence between certain 
things in the mathematics and the observable phenom- 

1 Address of the president of the American Physical 
Society given at New Orleans on December 30, 1931. 


ena in nature. It has been said that the pure 
mathematician is never as happy as when ho does not 
know what he is talking about; and, in the foregoing 
method, he establishes contacts with the physical 
world with a minimum degree of shock to his own 
con.science, by a procedure in which he ceases to 
think of anything physical until he has completed 
his mathematical structure, and confines all phyaical 
contamination of that structure to the act of setting up 
the correspondence to which I have already referred. 
When the correspondence has been set up, the postu¬ 
lates of his mathematics become the laws of nature in 
the physics. It is possible that he may choose his 
postulates in various ways. In the journeys which he 
takes from his postulates as starting points, he arrives 
at multitudes of conolusiona. He might gather to¬ 
gether a suitable collection of these at any stage and 








m 


SCIENCE 


take them as bis starting pointy and continno bis rea¬ 
son ing backwards and forwards over tbe whole realm 
of logical regalarit 3 " which he traversed before. In 
his journey through the realm of the abstract mathe- 
matioal thought of liis theory, he may stop or start 
at various stations. Where will he prefer to start? 
He will probably prefer to start at tbe place wdiere 
the number of his postulutes is a minimum. To hira^ 
a good tlieory will be one in 'which by saying few 
things he can deduce, as their consequence, many 
things. The value of his theory to the physicist will 
lie in the fact that it not onl^^ correlates the phenom¬ 
ena which he, the physicist, has discovered, but sug¬ 
gests multitudes of other phenomena which he may 
look for, and also suggests ways of viewing the inter- 
relationsliips between the phenomena already studied 
other than those which he has already adopted. The 
physicist may have taken an intellectual journey from 
the set of phenomena to the set of phenomena 
"B,’' analogous to m,y taking a journey from Phila¬ 
delphia to Washington via the Rocky Mountains, Cali¬ 
fornia and New Orleans, and the com])lete mathemat¬ 
ical structure may show that sliorter journeys, analo¬ 
gous to my going from Philadelphia to Washington 
through Baltimore could be made. 

The postulates whicli are agreeable to the pure 
mathematician will not necessaiily be agreeable to 
the physicist, because the latter thinks that he knows 
what he is talking about and glories in the fact. It 
will be little consolation to the physicist to know that 
by the assumption of few things ho may deduce 
many, provided that he is not content as to the rea¬ 
son for those few things. He would like to start with 
the idea that the few things are not purely arbitrary 
postulates but, after all, are very reasonable. He 
likes to adorn those postulates with some kind of a 
raiment which makes them seem as though they had 
come from somewhere, even though he does not know 
where. When he is presented with Newton’s law of 
gravitation in the cold-blooded fonn that the accelera¬ 
tion of a particle is to he ealciliated as the sura of a 
number of contributions associated with the various 
elements of matter in the universe, each clement pro¬ 
ducing an (effect inversely proportional to the square 
of its distance from the particle in question, it is not 
enough for him that in this simple postulate ho has 
Baid something from which very many beautiful things 
may be deduced. It is not enough that this postulate 
gives for him the orbits of the planets, the times of 
recurrence of eclipses, the times when comets return, 
and a hundred other things. Ho must adorn it vrith 
physical significance, so he calls the left-hand side th^ 
rate of change of momentum and the right-hand side 
the force, and having called the right-hand side the 
force he naturally inquires, “Why should there be 
a force f’ “Now ” he says, “I will look for the rea- 
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^n for this force in some of the other things th^ I 
know about.” And he thinks of a piece of elastic, and 
he sees how that exerts a force, and he wislies he 
could see that force wduch the planets exert on each 
other as arising in the same way as u piece of elastic 
exerts a force upon a stone which is fastened to one 
end of it when the si one is swung around in a circle 
with the other end of the elastic held in the hand. 
If I ask him why the clastic pulls, he will probably 
tell me tliat, while we do not know all about that, we 
believe that it is due to tlie fact that the elastic is 
composed of a lot of little nioleculoa, and when they 
are separated from each other they tend to come back 
again. But I proceed to inquire why they tend to 
come back again when they are separated from each 
other. He tells me, “Well, although we say separated, 
wo do not really moan separated. We believe that 
between the molecules there is a medium, and when 
this medium is stretched it tends to return to its 
original condition.” But 1 inquire why it does this, 
and he tells me that it is because the medium is en¬ 
dowed with elastic properties. But I ask him what he 
means by that, and he tells me that it acts like a 
piece of elastic, and so I ask him why a piece of 
elastic pulls, and he tells me that it is because it is 
composed of a lot of little molecules, and so on, ad 
infinitum. You see all that even a successful appeal 
to the elastic could hope to do would be to show that 
this thing, gravitation, which we think we do not 
understand, acts in the same sort of way as that 
other thing about the elastic, which we also do not 
understand but think we do. There is a sort of a 
unification of ignorance in the matter; but this unifica¬ 
tion of ignorance is not something which should be 
despised—it is one of the plans and purposes of 
physics. Thus, we like to picture the atom working as 
a dynamo works, or as a motor works, or as the 
ripples on a bowl of water work—something which 
has become familiar to us in our youth and concern¬ 
ing which we have become accustomed to be satisfied. 
We met the elastic at an age when we were too young 
to question its actions, and when we had become old 
enough seriously to think about it, it had become so 
familiar to us that there seemed no necessity to 
think about it any further. The elastic was a little 
god, the origin of all things, who himself needed no 
explanation for his origin. And so physics, like 
everything else, has its starting point, its postulateH, 
and the postulates of physics are its gods, fikwne 
appear artificial, as did the plain statement of the 
Newtonian law, and others mask in a guise o$ rea¬ 
sonableness, as did the elastic, but a reasonableness 
which very frequently evaporates in the sunshine of 
more complete thought. 

In order that certain postulates shaU be 
to a physicist of limited sophistication, It is 
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tluit they should be of the same kind as those asso^ 
eiated with the behavior of eircumatances and things 
to which the physicist has become accustomed and 
which he has been willing to accept on the basis of 
long acquaintance, formulated, probably, at a time 
before he had decided seriously to think about the 
matter. Then they must be associated with things 
which he calls ^^real.’’ And what does he mean by 
the. ^‘reality” of things? We get a crude notion of 
his feeling in this matter by asking him to accompany 
us to a spiritualistic stance and seeing what he is 
willing to accept as to the reality of the gliost. It is 
not sufficient that the ghost has properties and pro¬ 
duces phenomena. It is not sufficient, even, that the 
ghost shall produce material phenomena, such as the 
ringing of tambourines or the feeling of a draft. It 
is not sufficient that this entity, the ghost, shall 
merely be defined so as to account for all the phenom¬ 
ena that we are primarily interested in. It is neces¬ 
sary for his reality in the rather ill-defined accepted 
view of the matter that he shall have certain other 
properties which are not concerned with the activities 
which are the main purposes of his function. He 
must be capable of being seen; he must have weight; 
he must be felt when he is touched, etc. As a matter 
of fact, we should be more impressed with a ghost 
who had those properties and who did not do any¬ 
thing than we should be with one who was without 
them but was possessed in other respects of all sorts 
of remarkable powers. In our search for reality in 
physics, we do very much the same kind of thing. 
Bodies which are separated from each other appear 
to have effects upon each other. We discover the 
laws according to which those effects operate. We 
should like these laws to be interpretable in terms of 
a medium which we can think of us real. We shall 
be able to think of it as real if it has inertia and 
elasticity in the sense that a solid has inertia and 
elasticity, even though we have to take these proper¬ 
ties as fundamentaJ starting points in the case of 
the solid, and are unable to trace them to some ulti¬ 
mate source which of itself needs no explanation. At 
one end of our scale of satisfaction, we have a case 
where it is possible to account for the properties of 
the hypothetical medium without any departure what¬ 
soever from the properties of the things that wc have 
heard, smelled and felt, and ranging from this end 
of the scale to the other extreme end of complete 
expression in terms of abstract formulation, we have 
a graded sequence of possibilities which are apt to 
content us less and less, the further they are removed 
from the end of complete satisfaction. The other 
receives a slight blow to its prestige of reality when 
it is found that though it can operate according to 
inertia and elasticity, the elasticity is of a different 
type from anything that we happen to know of in 
the tilings that we have touched, seen, etc. 


1 have often been impressed by what I have some¬ 
times called '^the irrelevance of the obvious/’ I can 
illustrate the point by considering the case of a 
problem which I present to a small boy oouceming 
a ball which is hurled vertically into the atmosphere 
with a certain speed. I ask him how long a period 
will elapse before it reaches its highest point. The 
boy comes back to me and tolls me that he can not 
work out the problem, because I have not given him 
enough information. I ask him what information he 
would like to have, and he tells me that^he would 
like to know the color of the ball. I tell him the 
color does not matter, but he probably does not like 
that, because some of the substantiality of the ball 
has vanished with its color. He asks for the weight 
of the bail, and I tell him that that docs not matter. 
And I add that I will even withdraw my statement 
that it was a nice, round ball and will refuse to state 
what its shape actually is. Then, if he is materialis¬ 
tically minded, he will blow up entirely and demand 
how he is to work out the problem at all if I will 
not tell him anything about it. 1 finally tell him 
that the ball is red, that it weighs ten pounds, and 
that it is really a nice, round ball. He then goes to 
the blackboard, draws a circle, paints it red in his 
mind’s eye, puts a “10” inside it, and works out the 
problem. When he brings up the result, I ask him 
where he utilized the redness of the ball. He looks 
through the calculations and finds that he did not use 
it. I ask him where the weight comes in. He looks 
through his calculations again and finds that he did 
not use that either, or if he did, it canceled out. And 
so with the roundness of the ball. Then I admonish 
him not to ask me a lot of unnecessary questions 
again. Bui I think I hear you sympathizing with 
this poor student. You will say to me, “What harm 
does it do to tell him that the ball is red, since the 
redness docs not matter? Why did he sin in think¬ 
ing that it weighed ten pounds, if, after all, its weight 
is irrelevant?” Well, I agree that in this case, per¬ 
haps, no particular harm was done; and yet I have 
a suspicion that if I allow him to think that the 
ball is rod, some day be will eome back to me with 
a problem which he is unable to solve, because, per¬ 
chance, tlie ball in that problem may be blue. Then 
I shall have the trouble of bringing up past history 
to explain why it was that the redness of the ball 
really did not matter in the original problem. But 
if he has had this vision of redness for a sufficiently 
long time, it will have become so ingrained in his 
consciousness that he may bo totally unable to think 
if ho is deprived of it. 

It would be very difficult to give a definition of 
what constitutes reality in a general sense which 
would satisfy everybody. For few who desire reality 
the greatest could state in words just what it Is that 
they do desire. The best one could probably do 
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would be to make a list of things and phenomena 
which he would agree were real. Then if one would 
take any of these things and gradually remove from 
it ail the appendages which even our disciple of 
reality himself would admit were unnecessary for 
its function, it is probable that ho would gradually 
find his conviction of reality vanishing with these 
appendages, until by the time that he had left all 
that he himself would claim were necessary, he would 
have something which, in terms of his own mode of 
thought, he would have to call “unreal.” Even as 
the sight of the ghost, of his flowing robe, of his 
obvious weight, are the symbols of reality to the on¬ 
looker—though they perform no part of his function 
—so, frequently, in the physical world, those things 
which constitute that vague thought of reality are 
things which play no part in the phenomena which 
are the main interest of discussion. Sometimes, when 
systems and phenomena are of such an abstract 
nature as to shock our material senses, we even go 
to the extent of providing a curious kind of com¬ 
fort for ourselves by garbing them in the very clothes 
of what constitutes reality to us, and then deny to 
those clothes themselves any of the ordinary proper¬ 
ties of clothes, in order that they may not give any 
trouble. Thus, in the Bohr atom, we are apt to feel 
that we have something approaching reality in our 
model of electrons going around a nucleus in 
planetary orbits. We know that the laws according 
to which the electrons must operate are different from 
those of classical electrodynamics; but I think it safe 
to say that a great many physicists feel mucJi happier 
in thinking of the Bohr picture than in thinking of 
the picture of wave mechanics, for example. And yet, 
what a curious situation we have here. In the Bohr 
atom, the only model that we have of anything is 
the model of the part that does not do anything. The 
Bohr theory gives us a beautiful picture of electrons 
moving in planetary orbits. The thing is delightful 
to look at on the blackboard; but, unfortunately, this 
beautiful model—what is going on on the blackboard 
—is just the part which is totally unobservable to our 
senses or in our apparatus. Only when the atom 
radiates do wo get anything observable, but of the 
radiation mechanism the Bohr theory says nothing. 
It is true that by talking about the different states of 
the atom when it does not do anything we can set up 
a formal procedure for calculating what results fol¬ 
low when it does do something, but there is no pic¬ 
ture of the process. In fact, everything which the 
picture would suggest in the matter of radiation is 
forbidden to happen. The planetary orbits are not 
a picture of the process any more than a conglomera¬ 
tion of railway stations presents pictures of the 
scenery on the journeys between them. A process 
of eidculation we have, it is true; but, for the rest, 


it is simply a picture thrown in on the tilde to make 
us happy. 

Let me cite a parable to indicate the condition ot 
mind of one who thinks that in the Bohr atom he haa 
a real, satisfying model. Suppose that I should en¬ 
counter a strange monstrosity whom 1 was pleased to 
call a man, because he looks something like one. But 
suppose the monstrosity has all sorts of peculiarities. 
1 look at him and exclaim, “See what musdes he has; 
such a being should be able to swing a five-hundred- 
pouud hammer with ease. See how large his eyes 
are; such a being should be able to see the most dis¬ 
tant stars without a telescope. See the length of his 
legs; such a man should have a stride which would 
carry him along at the rate of fifty miles an hour,” 
And suppose that when we came to examine this 
being, we found that he could not lift a pepper pot, 
and that what he could lift in comparison with others 
of his kind depended not upon the size of his muscles, 
but upon the length of his hair multiplied by the 
diameter of his eyeballs. Suppose that his vision was 
no keener than ours, and such as it was, depended 
not upon his eyes at all but upon the distance be¬ 
tween his toes divided by the diameter of one of his 
eyelashes. Suppose that his speed in walking de¬ 
pended not upon his legs but upon the length of his 
little finger. It might be that from his arms, legs, 
eyes, etc., we could make up a way of deducing what 
he would do under given circumstances, just as we 
can from the planetary orbits of the Bohr model 
make calculations about the radiation; but we should 
delude ourselves if we took comfort in thinking of 
this monstrosity as a man. And, if we take comfort 
from the resemblance between the pictures we draw 
from the Bohr atom and for the planets, we shall 
assuredly delude ourselves as to the significance of 
that resemblance also. 

One who starts with certain preconceived pictures 
of how nature works may usually, with sufficient 
trouble, force those pictures to fit the frame of nature 
to some extent, but very likely there will be many 
loose joints and bizarre fits. It one takes two land¬ 
scape paintings and superposes them by painting dne 
over the other, he will get something which looks un¬ 
like any landscape. It is, of course, conceivable that 
by superposing a sufficiently largo number of suitable 
landscapes, one might get something which looked 
like a circle, or a straight line, but to hold to the 
dogma that straight lines and circles are oil funda¬ 
mentally built up out of landscapes is to invite 
trouble. 

If 1 should define the number of dbuensions to be 
associated with a system as the number of uumhetitw 
which it is necessary to assign to the system in or4ef 
that, by writing down differential equations betVehn 
them in terms of some arbitrary parameter, I 
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Bet up a satiafactory seherao of matheiuatlee with a 
one-otie correspondence to the facts of natnre^ it 
would probably be contended by many that 1 was 
talking in a very abstract manner and that such a 
definition of the number of dimensions of a system 
was highly artificial. The materialist will probably 
tell me that these dimeDsions are not real dimensions 
at all but merely mathematical abstractions. I shall 
ask him what be means by '^real dimensions’'—in 
what sense, for instance, does he regard space as 
three-dimensional 1 Be will probably illustrate what 
liG means by telling me that he sees me standing here, 
a three-dimensional being, with length, breadth and 
thickness, and that in this sense I have very obviously 
three dimensions. Alas I I shall have to point out to 
him that the impression which he gets of me is ob¬ 
tained through a two-dimensional image on the retinas 
of his eyes; that he sees me twice over, once in each 
oye; that he sees mo upside down and that what the 
left eye sees the right-hand side of his brain interprets. 
The interpretation of the phenomenon of seeing your 
president here delivering this address is really a 
terribly complicated business. 

Frequently, the development of a subject—such a 
subject as electrodynamics, for example, takes place 
in the first instance through experiments of a large- 
scaled nature performed upon more or less crude 
apparatus. As a result of this, we form concepts of 
a subject founded upon large-scale phenomena. We 
form concepts of electric and magnetic fields as the 
forces on magnetic poles and on unit cliarges. We 
form the concept of forces on the charges in the 
sense defined as the product of the masses associated 
with the bodies on which those charges exist, multi¬ 
plied by their acceleration, etc. Later, as science 
develops, it becomes necessary to extend and general- 
iiise the mathematical equations which are the basis 
of the theory. They become generalized to apply 
to situations where the quantities cease to have mean¬ 
ing in the sense of their original definitions. There 
is no meaning to the field at a point inside an elec¬ 
tron when defined as the force on a unit pole, nor, 
indeed, is there meaning to the force on the unit pole 
itself, even if we had it and could put it in the elec¬ 
tron, when the force is defined as the mass of the 
pole multiplied by the acceleration. There arises a 
^hole new formulation of the theory, in which these 
fields become defined in different ways in relation to 
a new set of starting points, etc. The things whieh 
Were before the simple concepts, the masses of the 
bodies on which the charges were placed, now be- 
mne quit^ complicated and elaborate parts of the 
theory, Those things which seemed to endow the 
subject ^rith such elements of tangibility when con¬ 
sidered on an engineering scale dissolve in meaning, 
leaving 0 ^ the fundammitat concepts which, as a 


matter of fact, were ^e only things which really 
counted in the engineering problems tfaemselv 08 , 
where, however, they remained hidden in ike glitter¬ 
ing robes of a spurious reality. And so, to the 
critically minded, there appears a reality in the new 
artificiality and an artificiality in the old reality* The 
process of generalization is not apt to become one in 
which the new forms a complication or extension of 
the old, but rather one in which the old is a rather 
vague, somewhat incomplete and illogical applicatiou 
of the principles of the new. When, as the result of 
a merciless stripping of irrelevant adornment from 
the laws of physics, we arrive at a spectacle un¬ 
palatable to the intellectua] taste, let us aak ourselves 
whether this cold remnant does not contain the whole 
essence of the laws in the sense in which they are 
actually used. There is no harm in stimulating our 
intellectual activities by adorning our thoughts with 
irrelevant appendages, provided we use these ap¬ 
pendages as our servants and not as our masters. It 
is true that the human mind is a mechanism whieh 
requires a spark to set it off. The mere assurance 
that it has all the necessary wherewithal to think with 
is not of itself sufficient to set the thinking going. 
If one man finds that a glass of wine is good for his 
mental activity, let him take it If another finds that 
a model accelerates his thoughts, let him use it, how¬ 
ever illogical and fantastic it may be, so long as he 
uses it only as a stimulant to thought and does not 
impose upon the structure which he has created some 
of the requirements of the model itself which may be 
inconsistent with the fundamentals of that structure. 
It is in the trouble caused by the requirements of 
these irrelevant characteristics of the model that the 
danger of an artificially created reality lies. Thua, 
in pondering upon the physical nature of an ether, 
for example, while we would strenuously deny that 
our picture of the all-prevading medium was any¬ 
thing like that of water, many of us will supplement 
the cold statement of the properties of the medium 
with vague shadows of substantiality, concerning 
which only the most dire intellectual torments would 
bring us to confess, even to ourselves, that we were 
semi-consciously thinking of the taste of ether, of 
the amell of ether, of its boiling point, etc. 

I have spoken of a theory in mathematical physios 
as comprising the formulation of a branch of mathe¬ 
matics in which there is a one-one correspondence be¬ 
tween the essential elements in the mathematics and 
the observable phenomena of nature. One of the 
main differences between the materialistic forms of 
theory and the more abstract forms is that in the 
former we seek this one-one correspondence between 
every stage of the mathematical work and some 
phenomena of the observable kind, while in the latter 
form of theory the oorrespondenee only exists be- 
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tw^,u the mathematics and nature at certain isolated 
points. I may perhaps illustrate this matter in a 
very simple way as follows. Suppose that a mathe¬ 
matician wants to write the equation of a parabola 
in what he calls the parametric form. He writes: 

X = us, (1) 

y~igs\ ( 2 ) 

We then know that by eliminatings from thc^e two 
equations, wo can obtain the result, 



which is the equation of a parabola. But, for some 
purposes, it is convenient to leave the equation in a 
paroinetric form as expressed by (1) and (2). Now, 
if the physicist were presented with equations (1) 
and (2), he would ask what s was. The mathemati¬ 
cian would tell him that s was nothing in particular, 
but simply an intermediate symbol, introduced for 
the convenience in relating x and y. But the physicist 
would be very unhappy about this. He would want 
a correspondence between this symbol s and some¬ 
thing in imture. Happily, in this case, he has it If 
he changes s to t, he can think of the whole prob¬ 
lem os one of a falling body initially projected hori¬ 
zontally in the horizontal direction x with a velocity 
u, so that X equals ut, and allowed to fall vertically 
with an acceleration g, so that y igt*-*. It is not 
always possible in physics to do wliat was done for s 
in this cose, namely, to find a real correspondence 
between every symbol in the mathematics and some 
similar measurable quantity in the physics. At least, 
it is not possible to find it in a direct way. One can 
usually express one of the abstract quantities itself in 
terms of some of the measurable things in such a way 
as to evaluate it, but this usually does not satisfy 
the materialist. He likes to have the meaning of the 
quantity staring him in the face. Most of the quan¬ 
tities whioii cause trouble in mathematical physics, 
because of their abstract nature, may really be re¬ 
garded, in a sense, as parameters in the equations— 
parameters introduced for the convenience of ex¬ 
pressing the relationship between the observable 
quantities in a more convenient form than by some 
direct relationship. Considering, for example, the 
case of electrodynamics, it would be perfectly pos¬ 
sible, but extremely cumbersome to express the motion 
of one electron as a function of the positions and 
motions of all the other electrons. The whole scheme 
of relationships assumes a much more elegant and 
convenient form when intermediate quantities called 
electric and magnetic fields are introduced as inter¬ 
mediaries. The electric and magnetic fields ore really 
defined by the circuital relations in terms of the 


motions of the entities themselves; and then, by addi¬ 
tional equations, those motions are again expressed in 
terms of the fields, the whole process being the 
equivalent of expressing the motion of the electrons 
in terms of each other. 

If you should wish to force me to say what I would 
deem to constitute reality in a theory or in the con¬ 
ceptions which form a part of a theory, if you should 
demand of me a statement as to whether the con¬ 
cepts involved in a certain theory were real or 
artificial, it would, first of all, be necesBary for me 
to ask for a precise definition of reality. I surmise 
that you will have difficulty in giving such a defini¬ 
tion. Or, if you gave one which was satisfactory to 
yourself, 1 doubt whether it would be satisfactory to 
every one else. We should all probably find our¬ 
selves in the position of the group of statesmen who 
were discussing whut Mr. Balfour meant when, at 
the time wdmn tariff reform was a very touchy mat¬ 
ter, he had ventured one of his customary non-com¬ 
mittal phrases concerned with what he called *‘broad¬ 
ening the basis of taxation.” Every one wanted to 
know what it meant and how it affected his own 
particular interests. A cartoon represents Politician 
A asking B what he understands by Mr. Balfour’s 
statement, “broadening of the basis of taxation.” B 
says, “Well, I mean exactly what Mr. C means.” So 
they go to Mr. C, who says, “Well, I mean just 
what Mr, D means.” Finally, they go to Mr. Bal¬ 
four, who gives another of his famous statements: 
“Well, 1 mean exactly what we all moan.” One 
might make definitions galore. He might define a 
quantity as real, provided that it obeyed the equation 
of continuity. He would then be comforted for the 
moment by thinking of a gas and would say, “Ah! 
My quantity now behaves just like a gas. If the 
amount tliat goes out of the room is greater than the 
amount that comes in, then the quantity in the room 
must decrease by an amount equal to the difference. 
Such stuff is really real. He tells that to the high- 
school boy who is quite satisfied about it tmtii he is 
told that momentum also obeys the same relation. 
He is not so happy about the reality of momentum. 
We tell him that he will feel that that is also real 
when he gets older. We, at any rate, glory in a 
sophistication where momentum satisfies our mathe¬ 
matical criterion of reality and also our undefined 
sense of the fitness of things. Then the specialist in 
wave mechanics comes along with the mysterious 
quantity ilnp*, concerning which he also has an equa¬ 
tion of continuity. He may wish to present this 
quantity as a candidate for reality, but the material¬ 
ist feels that he has been caught and that the daim 
is not fair. The wave-mechanical person demands to 
know why the claim is not fair. The mUteriaUst 
fishes around a bit and then thinks that be sees 
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tile claim was not fair. He says, ''You can not 
jaeaaure whereas 1 can measure the density of a 
gas.^^ But the wavO'mechanieal person contends that 
he con measure W*- It is a quantity which he can 
express in terms of the probability of the existence 
of an electron at a certain place. The materialist 
claims that this isn’t any sort of a quantity at all— 
nothing like as tangible a quantity as is density. But, 
after all, if I ask him what is meant by density, he 
will probably tell me, "it is the mass per unit volume.” 
Then 1 must ask what the mass is. If he defines mass 
by a momentum specification in which the measure 
of the mass is obtained through the velocity that it 
imparts to a standard of mass when it collides with 
it with an assigned velocity, then I begin to doubt 
whether the quantity "mass” is any less mysterious 
than the one called On the other hand, if he 

defines it in terms of the weight, he has to rely upon 
a comparison with another body made through the 
agency of the mysterious force of gravitation, in order 
that he shall be able to say what he means by the 
mass. Of course, I am quite well aware of the fact 
that he has in his mind that high-school-text-book 
definition of mass as the quantity of matter in a 
body, but I fear that he would be hard put to it if I 
demanded an explanation of what he meant by "the 
quantity of matter,” apart from such rather abstract 
definitions as I have cited. But perhaps our mate¬ 
rialist, having been driven into a tight comer in the 
matter of the mass or in the matter of the density, 
will return to the conflict on the basis of the velocity. 
He will say, "for on equation of continuity, you need 
a velocity, but what on earth can be the velocity of 
the quantity W*?”® I tell him that in the wave- 
mechanical theory this quantity is defined in a cer¬ 
tain way in terms of and in a way, moreover, 
calculated to insure that the equation of continuity 
shall hold, the only element which finally remains ns 
proved by the properties of tlic function itself 
being the fact that the apace integral of it through¬ 
out all space is constant with the time. I point out 
to the materialist that whenever I have a condition 
of that kind I can always associate with the quantity, 
in this case xinii*, a velocity u such that 

div ^-= 0 

dt 

holds throughout all space and does not require an 
influx through the infinite boundary to keep matters 
in order. "Ha, ha I” says the materialist. "Now I 
have caught you. Tour equation of continuity was a 
bluff. You merely painted this in the colors of 
reality by providing it with a meaningless velocity 
which enabled it to masquerade as something mov- 

*For simplicity, we confine our attention to a three- 
dimeasional cane* 


ing about and retaining its identity on the way. The 
materialist will claim that the velocity of a gas falls 
in a very different category. He points out that 
those little particles of gas arc moving about in such 
a way that he can think of actually measuring their 
velocity with a meter stick. I could quarrel with him 
on this basis if I chose. However, I have plenty of 
ammunition in my pocket and will allow him this much 
rope; but I must ask him whether he really limits his 
idea of the equation of continuity as applicable only to 
situations of this kind. If ho is old enough, he wUl 
probably remember the days when there were no elec¬ 
trons, at least in the minds of the physicists. He 
will remember the days when people used to think 
in terms of homogeneous distributions of electricity 
moving about in space or in conductors. I ask him 
whether he ever pondered upon the significance of 
the velocity of a homogeneous distribution of elec¬ 
tricity or of anything else for that matter. I think 
he will have to confess to 7ue that he did, but if he 
did, what was he really thinking about when he spoke 
of the velocity T He will probably ask me to i)icture 
one of the particles of the electricity and talk about 
that. However, I join with him in refusing to admit 
that there are any particles to talk about. Then he 
will probably ask me to imagine a little piec^e of 
cork placed in the homogeneous distribution of elec¬ 
tricity, I confess that I find difficulty in this. How¬ 
ever, if he forces me to do so or to let him do so, 
and talks about the velocity of that piece of cork, I 
shall never allow him to depart from his definition, 
and he will have to carry the velocities of corks with 
him for the rest of bis life in all his discussions about 
electrodynamics. I shall never be willing to let him 
dissolve that cork and lead me to the stage of deceiv¬ 
ing myself that I understand what is meant by the 
velocity of the electricity at the point at which it 
disappears. Finally, when the materialist has ex¬ 
hausted himself with his corks, etc., I shall ask him 
whether in the sense in which he thinks of velocity, 
the velocity really came in at all in liis calculations 
about electrodynamics in those pre-electron days. He 
will say, "Certainly, it dull Consider, for example, 
the equation 

I ask him whether by any conceivable process he 
could arrive at the velocity used. He may see the 
equation of continuity staring him in the face and 
be tempted to use it, but after our disoussion of a 
little while ago, in which he accused me of doing the 
same thing, he will not have the face to do that. It 
will probably occur to him that it is necessary, first 
of all, to come to a conclusion as to whether he knows 
what ho means by E and H. Well, in those days of 
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maoroBeopic pboaomesa, I will allow him to use his 
Tinit poles and unit charges for the purpose of talk- 
ing about E and H. Then, I think, he will have to 
confess to me that in order to get the quantity u, he 
will have to get, first of all, the current density, 
which is the quantity that he is going to regard as 
the product of p into the unknown velocity of u, and 
he will have to got this current density through equa¬ 
tion (3) or its equivalent. As a matter of fact, limit¬ 
ing ourselves to the cose of steady currents we all 
know that when we measure a current we arc apt to 
use a tangent galvanometer and measure it by the 
magnetic field which it produces, which process is 
the equivalent of our measuring it by this equation 
(3) for the particular case where the conditions are 
steady. Then, having obtained this current density, 
it will bo necessary for him to get the charge density. 
He will then have to get the charge density by a 
process which is the equivalent of defining that density 
through the equation P = div E. We are confining 
OUT attention to the case where only one kind of 
electricity is involved. If his picture of the phenom¬ 
enon is one whore there are positive and negative 
densities moving in different directions, then the argu¬ 
ment requires elaboration, but what I have said about 
it so far is suflScient to indicate the principle which 
I wish to enforce, namely, that in the sense in which 
oven our materialist would be driven to define his 
density and his velocity, these qualities would depart 
very greatly from the concepts which he thought he 
was thinking about when he thought of the density 
and velocity of a gas. They would, in fact, involve, 
in their definition, a degree of what he would call 
^^abstractness” which was in every way comparable 
with the abstractness involved in the definition of 
similar quantities in the case of wave mechanics, for 
example. The difference between the two lies not in 
the subject, but in the materialist himself. When he 
thought he was thinking about the electricity, he 
really was thinking about a gas or water. As the 
result of this mental stimulation, he was encouraged 
to mrry out the analytical processes permitted by his 
mathematical equations, with the confidence that he 
knew what he was doing as he went along. This con¬ 
cept inspired him to make many steps and do many 
things which he ought to have based on purely 
analytical procedure, but in which he short-circuited 
much mathematics by using his intuition. In the 
case where he was dealing, let us say, with a charge 
distribution of limited extent which, in his language, 
was in motion, he has no difficulty in making the cal¬ 
culations necessary to find the time that it takes to go 
from the point A to the point B. He divides the 
dement of distance ds by the velocity u and integrates. 
However, he should have been much more careful 
about this procedure. He ought really to have in^ 
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vestigated through his dectromagnetie equations tiie 
story of the gradual disappearance of the density in 
one place and its appearance in another, or, at any 
rate, if he did use the concept of a velocity, he ought 
to have used it in the sense in which we have con¬ 
ceived of it as being defined.® But he does no such 
thing; he uses his intuition and gets a simple solution 
to the problem. He, as it were, writes a check based 
on what he thinks is the intuitional balance of his 
account in his brain, but it is because of the strength 
and consistency of his mathematical securities that 
the cheek becomes honored. In the whole realm of a 
mathematically consistent structure, we may think of 
a multitude of cases which represent conclusions of 
value. These are linked by paths—sometimes tor¬ 
tuous to follow—of logical reasoning. If we take a 
lot of different mathematical structures, we shall find 
that many of the ‘^stations of conclusions” look alike 
and the railroads that run between them have great 
similarity. In certain of those mathematical strue- 
tures, the mind has become so familiar with the rela¬ 
tionship of the stations that it can jump from one 
to the other with alacrity. The jump is philosophi¬ 
cally hazardous. It is nearly always right, but the 
mind little realizes the chances that it has to take. 
When a similar sot of stations makes its appearance 
in some other mathematical structure, and when the 
mathematical “railroads of logical thought connec¬ 
tions” are the same, our materialist can still jump 
from one to the other with perfect security. He may 
be more frightened in his jump, so that in fact he 
has no confidence to jump at all, because he may be 
under the illusion that when he jumped before he 
jumped for certain reasons inherent in what he re¬ 
garded as the physical significance of the things he 
was talking about, whereas the only thing which really 
justified his jump was the mathematical railroad 
which he had discarded. If he can delude himself with 
a Buffieieutly large dose of reality to have confidence 
to jump in the now realm, he will again avoid break¬ 
ing his neck, but not for the reasons which he thinks 
arc guiding him, but again on account of the guardian 
angel in the shape of the mathematical substratum 
which guards his intellectual adventures. Most of os 
stimulate our brains to action by the vision of on 
ill-defined reality at the back of our mental processes. 
So long 08 we treat it as a means to an end, all is 
well, but for him who thinks it has fundomen^l 
significance apart from the logical scheme of lawC 
which represent the story to be told, there is tmuble 
ahead. For you who seek reality as something ehiuv 
acteristic of certain concepts in physios as dist^i 
from others will find tiiat such reality is but 

» Complicated now to an even greater eatteat 

dE' ■ ■ 

elusion of the of MagweU in eqnotlmi (3)^ ,' 1 
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o^tbe-wiap of pMlosophy* You may think you have alluring of all courtesans, for she makes hersrif what 
it in your hand but will find that you have merely you would have her at the moment; but she is no 
the shadow of something else. You will pursue that rock on which to anchor your soul, for her substance 
something else; you will touch it, and again it will is of the stuff of shadows; she has no existence out- 
feel real until you find that your consciousness of its side your own dreams and is often no more than the 
touch is no more than the tingle of your own blood reflection of your own thoughts shining upon the 
as your bands clasp upon it. Reality is the most face of nature. 

THE CHANGING BACTERIA' 

By Professor C.-E. A. WINSLOW 


DEPAETMENT OP PUBUC HEAT 

I HAVE been asked to sum up the discussion on bac¬ 
terial variability to which we have listened this morn¬ 
ing chiefly as a compliment to my years, because I 
have lived through more radical changes in our con¬ 
cept of the bacterial cell than have fallen within the 
lifetime of many of those present. I am here in the 
capacity of the innocent bystander, as a witness to 
the assault which the younger generation of bac¬ 
teriologists are making on the concepts which in the 
past were held most sacred. 

I happen to have been born in the year 1877, the 
year in which Kageli published his famous book em¬ 
phasizing his concept of plecimorphism, which assumed 
an almost unlimited variability, involving mutual 
transmutations between bacteria of the most widely 
separated groups. Hie extreme position was quickly 
overthrown by the work of Koch, Cohn and Migula 
and their followers, and for a period of thirty years 
bacteriology was ruled by the concept of relatively 
fixed and simple bacterial types. 

We did know all along that certain variations oc¬ 
curred in the physiological reactions of bacteria, but 
these variations were for the most part closely and 
directly related to environmental conditions. We 
knew, for example, that Bacilliis prodigio^tis produces 
no red pigment at 37®. We knew that the virulence 
of many organisms could be enhanced by passage 
through suitable animal hosts. We knew, too, that 
virulence could be attenuated by exposure to unfavor¬ 
able ^vironmental conditions, as in the production 
of anthrax vaccine by Pasteur. Such variations as 
this, however, variations which were held to be gradual 
in thrir development, quantitative in nature and 
directly dependent upon the maintenance of the envi¬ 
ronment whirii called them forth, did not materially 
disturb our concepts of bacterial stability. 

The first real threat to the older ideas was in the 
WVk of Nrisser (1906) and Massini (1907) upon 
e^U-UMttdhile and in the sunultaneous work of 
Twdri un the aequisition of new fermentative powers 

before the Bocie^ of iMoaerkum 
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by organisms of the colon-typhoid group. These 
observations were con finned but still regarded as rep¬ 
resenting exceptional phenomena. Twort's work was, 
however, continued and broadened by Penfold and 
elaborated by Ledingham in England, while Eisenberg 
in Germany was bringing forward convincing evidence 
of new types of bacterial variability. In 1917, came 
the work of Weil and Felix on Proteus X 19, in 1921, 
the recognition of rough and smooth forms by Ark¬ 
wright; and very shortly the universality of the phe¬ 
nomenon of bacterial dissociation was demonstrated 
beyond any question. No one can read Hadley's 
magnifioent monograph on this subject without being 
convinced that we are dealing here with a wide-spread 
and fundamental characteristic of the bacterial cell. 

It is an extraordinary evidence of the fact that we 
see with our minds and not our eyes that this phe¬ 
nomenon should have remained so long undiscovered. 
For thirty years, bacteriologists had had rough and 
smooth colonies staring them in the face and had re¬ 
fused to see them because they did not fit into pre¬ 
conceived concepts of what should be there. 

It is now at any rate clear that bacteria of very 
widely separated groups in pure line cultures, some¬ 
times cultivated from a single cell, break up into two 
or more different strains with characteristics clearly 
differentiating them from each other. These eharac- 
teristics may manifest themselves in cell morphology 
and capsule formation, in colony type, in biochemical 
characters and in virulence. The variants may breed 
true for generations, but in a vast majority of in¬ 
stances they tend in whole or in part to revert to the 
parent type or to change from one type to another, 
if suitable environmental stimuli are provided. There 
is no wild or random variation, for certain fundamen¬ 
tal characteristics remain constant and the behavior 
of a rough or a smooth diasociant of a given species 
may be just as ebaraoteristio as that of the parent 
stnun from which it was dmved. The process is not 
one of mutation in the ordinary biological sense, rinoe 
it is generally reversible and a true mutation is not 
lHiSO0iktion is also markedly infiueneed both in 
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amount and in direction by environmental factors. 
Yet the relation is in no sense direct and specific, as 
is the case with impressed variations. On a single 
culture plate, with essentially uniform environmental 
conditions, we find colonies of various dissociation 
types growing side by side. Furthermore, dissociation 
differs from the phenomena of impressed variation in 
tho fact that it is relatively discontinuous, giving us 
2, 3 or 4 well-defined sLraiJis which (U'e usually much 
more eommon than are intermediate forms. (In cer¬ 
tain mstancGs, as in Marshall and Jared’s recent work 
on Brucella, the shift from S to R forms fails to show 
such discontinuity). Finally, in widely separated 
groups of bacteria, dissociation seems to operate on 
general parallel lines, as evidenced by the fact that 
we can apply such terms as “rough’^ and “smooth” to 
the resulting strains. 

Hadley lists the characteristics of the smooth form 
as follows, those of the rough form being generally 
the opposite: 

It, Mutant Type 

Agglutinative growth in broth. 

Sedimentary suspension in 0.8 per cent, salt sol. 

Often expansive growth on agar.* 

Colonies rough, irregular, fiat. 

Seldom generates secondary colonies. 

Agar growth harder, translucent. 

Agar growth seldom so fluorescent. 

Agar growth nonpyocyanogenic. 

In motile species, nonmolile. 

Noncapsulated. 

Biochemically lees active. 

Often pure K; may have some O or 8. 

Lacks the specific soluble substances.” 

Floeculcut precipitate only in immune serum. 

Slightly or nonvirulent (nontoxic’). 

More common in carriers and convalesc. 

More common in chronic infections. 

More resistant in aging. 

Less sensitive to bacteriophage. 

Product of adaptations. 

Tendency to short rods and cocci. 

Not transformed in 8 immune serum. 

Transformed to 8 in R immune serum.* 

Susceptible to phagocytosis. 

In gcneriU the smooth strain is the more virulent 
one; although with the cocci this relationship is re¬ 
versed; and in general there is a tendency for the less 
virulent form to predominate, after cultivation outside 
the animal body. 

Meanwhile, the concept of the simplicity of the bao- 

» Apparent exception in ease of B. proteiig, 

* Eolation to toxicity established only for B. diph- 
iheriae and B. enteritidis; suggested for B. dpaenterias 
Bbifa and for J3. hottdinvs. 

« Establiabed for B. 


terial life cycle has been upset during the past fifteen 
years by evidence of an entirely different kind. It 
had been known from the earliest days of the scienee 
that many bacteria went through a spore stage os a 
part of their life cycle; but this was the only excep¬ 
tion to the general rule of binary fission. In 1916, 
however, Hort in England demonstrated the forma¬ 
tion of gonidial bodies forming a definite reproduce 
tive stage in the life of colon-typhoid organisms. In 
the same year Ldhnis and Smith in the United States 
and Enderlcin in Germany described a whole life cycle 
involving complexities like those characteristic of cer¬ 
tain of the higher fungi; and more recently it has 
been demonstrated that bacteria of widely separated 
groups may pass through a filterable stage which is 
later able to reproduce the original type of cell from 
which it was derived. The phenomena of gonidia 
formation and of filterability are now established be¬ 
yond any question; and such work as that of Morton 
Kahn, in which the entire process of cell-disintegra¬ 
tion and reintegration has been observed under the 
microscope in single-cell cultures, should convince the 
most skeptical. Evidence for a form of sexual repro¬ 
duction in certain bacteria is also impressive, if not 
completely conclusive. Kuhn and Sternberg have 
recently attempted to explain all the phenomena of 
bacterial variation as due to the presence and in^ 
fluence of new hypothetical protozoon-like organisms 
which they call Pettenkofer bodies; but their assump¬ 
tions seem wholly gratuitous. 

Hadley and others believe that the two sorts of 
phenomena which have been hero discussed are fun¬ 
damentally related and that dissociation is the result 
of sexual reproduction. I must confess that I am not 
yet convinced of any such essential relationship and 
I believe it is wiser ut present to recognize two dis¬ 
tinct types of bacterial variation, which we may for 
convenience call dissociative and cyclogenic, and to 
leave the question of their interreJationahip open for 
further exploration. 

I must confess that it is not easy to distinguish 
clearly and sharply between these two phenomena on 
philosophical grounds. Both represent esewatially 
discontinuous and reversible changes in morphological 
and physiological characteristics. Both are influenced 
by the environment; yet one senses a certain funda¬ 
mental difference between the two types of variation. 
The cyclogcnic variation, as its name implies, sug¬ 
gests an analogy with the normal life cycle of the 
higher forms of life, while dissociation similarly ro* 
calls mutation in the higher forms. As stated above^ 
however, tliis latter analogy can not be a true one 
because of the reversibility of dissociation pbenomeue 
and also because discontinuity in dissociatioti is only 
relative For the present we can perhaps only 
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the two distinct typee of variatiozi and Hope for 
fti:tAe)r %ht as to their signidcanoe and mutual rela- 
tionfihip. X do not, however, believe that more than 
two new types of variability need not at present bo 
postulated; and 1 would suggest that efforts be made 
to eorrelate any fresh phenomenon of variation with 
either the cyclogenio or the dissooiative type of varia¬ 
bility, before introduoing new terminology or new 
philosophical concepts. 

Baoteriophagy I conceive as a third and quite dis¬ 
tinct phenomenon, arising from the influence upon 
bacteria of a self-perpetuating suljstauoe (probably 
an organism) of independent origin. 1 can not believe 
with Hadley that bactorioj>hage is a result of diaaoeia- 
tion; nor can I agree witb my colleague, D’Herelle, 
that dissociation is necessarily and always a result of 
bacteriophagy. Rough strains are commonly lysogenic 
and a symbiosis between bacterium and bacteriophage 
might explain the appearance of certain ‘‘roughchar¬ 
acteristics. It seems quite certain, moreover, that 
action of bacteriophage is one of the commonest and 
most powerful stimulants to both cyclogenio and dis¬ 
sociative variation. It may well be, however, that 
other incitants would prove to be of equal generality 
if they were tested as extensively. 

As one who bos been long interested in systematic 
bacteriology 1 would point out that all this new 
knowledge does not involve a return to Kiigeli's pleo- 
morphisxn nor does it invalidate the conception of bao- 
lerial speciheity. The fact that under certain condi¬ 
tions the colony of typhoid bacilli produces papillae 
of lactose-fermenting organisms is just as definite a 
oharacteristio of the typhoid bacillus as the fact that 
most of its cells fail to ferment that sugar. What wc 
are getting from these studies is not a negation of 


bacterial specificity, but a conception that the char- 
aoteristics of each species are vastly more complex 
than we had supposed. 

Nor is there any danger that these new discOvenea 
will overthrow the fundamental bases of epidemiology. 
It is just as true as it ever was that typhoid fever is 
normally caused by the presence of the Eberth bacil¬ 
lus and diphtheria by the Klebs-Loeffier bacillus. The 
simple concepts of specificity have proved their value. 
They are relatively, if not absolutely, sound, as proven 
by the empirical results obtained through their appli¬ 
cation. On the other hand, the new knowledge opens 
enormous possibilities of explaining obscure phe¬ 
nomena and of obtaining new methods of defense 
against communicable disease. The sei'ological rela¬ 
tion of Proteus X 19 to typhus fever and of Salmoiv- 
ella auipestifer to hog cholera, the association of 
Pfeiffer bacilli and streptococci with infiuenza and 
poliomyelitis may all perhaps be elucidated by future 
discoveries in this field. It may be that exposure 
to a non-virulent but immunizing phase of the diph¬ 
theria bacillus and the streptococcus may account for 
the development of immunity which takes place dur¬ 
ing childliood and which always seemed a difficult phe¬ 
nomenon to explain on accepted principles. The use 
of nonvirulent dissociants like the bacillus of Cal¬ 
mette and Guerin may widen our resources in the pro¬ 
duction of artificial immunity. 

The brilliant work of those who have presented 
papers to-day, and of their predecessors, has opened 
up new fields in bacteriology which are full of hope 
and promise. They have given us a new concept of 
the marvelous properties of the organisms with which 
we work. They have multiplied the fascination and 
the practical possibilities of our science. 
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THE ANNUAL EXHIBIT OF THE BRITISH 
PHYSICAL AND OPTICAL SOCIETIES 

Tks twenty-second annual exhibition held jointly 
by the Physical Society and the Optical Society was 
held at the Imperial College of Science and Teehnol- 
0^79 South Kensington, in January. The exhibit was 
open to the general public. The London Ttmes re¬ 
ports that the bulk of the fioor space was occupied by 
the exhibite, many of them new, of the firms rf soien- 
tifio instrument makers. On the top floor and at a 
few other stands, however, there may be seen groups 
of apparatus displayed by some thirty contributors 
to the Research and Experimental Section, 

The exhibitors here include many official bodies, 
as the Meteorologiosd Office, the Gk>venim6nt 
Laborat^, the National Physical Laboratory, 
the last showed a great variety of apparatus, 


including an interesting optical test of the effects of 
glare on the eye. The Post Office Engineering Re¬ 
search Station showed, among other apparatus, an 
“artificial ear,” which has acoustic effects upon a tele¬ 
phone receiver equivalent to application to a human 
ear. 

Mr. R. G. Bateson, of the Forest Products Research 
Laboratory, exhibited a direct-reading humidity meter 
operating on the wet and dry bulb thermometer prin* 
ciple, and enabling ealoulations of humidity to be 
made by inspection without reference to the usual 
tables or charts. A new humidity control apparatus 
for use in small testing rooms and laboratories was 
shown by the Wool Industries Researeh Association, 
together with a meter for teating the permeability of 
fabrics by the air, an extensometer for testing th^ eh^h 
ticity of individual fibers, and a combined ebetrieal 
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heater and temperature measuring sheet which will 
enable cloth-pressing to be carried on by less empiri¬ 
cal methods than at present. The Rothamsted Exper¬ 
imental Station difijilayed a ‘^pachimetcr” made out of 
meccano parts for testing the plasticity of soils and 
clays. This, it is thought, may be useful also for 
millers and bakers in the preparation of flours. 

Apparatus for studying speech visually were to bo 
seen in many parts of the exhibition, the most inter¬ 
esting, perhaps, according to the Times, being that 
developed by Professor E. \V. Scripture and the 
adaptations used at the Speech Jj/iboratory of the 
West End Hospital for Nervous Diseases by Miss F. 
Janvrin. Speech curves, it appears, can be produced 
upon smoked paper, so as to provide clearly recog¬ 
nisable tests for the presence of such diseases as epi¬ 
lepsy, disseminated sclerosis, or general paralysis 
when the symptoms can not be directly recognized in 
listening to the patient's voice. Another interesting 
application of physical apparatus to physiological 
problems was shown by Professor A. V. Hill, in 
photographic exhibits of the minute heat-production 
curves which are produced by the stimulation of a 
nerve or the twitch of a muscle. 

In the trade section the experimental sound-film 
projector for sub-standard (16 millimeter) film shown 
by the Ensign Company, the *‘tong-test" for alter¬ 
nating and direct current measurement produced hy 
Crompton Parkinson, and the giant epidiascope with 
a throw of 70 feet made by W, Edwards and Com¬ 
pany were typical of the more popular apparatus. 

THE FEDERAL APPROPRIATIONS FOR 
AGRICULTURAL RESEARCH 

SciJENOK Service reports that items in the agricul¬ 
tural appropriation bill, which were reduced below 
the Bureau of the Budget estimates for 1933 by the 
House Committee on Appropriations included many 
lines of scientific research, which had already felt the 
pruning knife of the agricultural chiefs and the 
bureau. 

The Bureau of the Budget estimates had pared the 
$236,664,694 agricultural supply act of 1932 down to 
$186,243,405—a decrease of more than $60,000,000. 
Much of this was concerned with decreased appropri¬ 
ations for road building and relief loans—in fact al¬ 
most all of it except about $10,000,000 to be cut from 
regular departmental activities. Actual savings of 
more than three millions, to revert to the treasury, 
were planned in various agricultural bureaus. 

The house appropriations committee cuts from 
budget estimates, amounting to an additional ten mil- 
lion dollars, were made all along the line, and touched 
the following acientifio investigations: 


Administration of agricultural experiment stations, 
$13,646. (Bureau of the Budget had recommended In* 
crease.) 

General weather service and research in Weather Bu¬ 
reau, $30,500. (Already cut $71,482.) 

Aerology, $20,900. (Already cut $226,000.) 

Animal husbandry, $20,506. (Already cut $29,496.) 

Diseases of animals, $0,000. (Already cut $31,050.) 

Dairy investigations, $9,900. (Already cut $69,442.) 

Barberry eradication, $3,600. (Already cut $177,140.) 

Cereal crops and diseases, $3,700. (Already cut 
$19,575.) 

Citrus canker eradication, $2,100. (Already cut $7,900.) 

Cotton production and diseases, $2,600. (Already cut 

$ 12 , 100 .) ' 

Rubber, fiber and other tropical plants, $1,500. (Al¬ 
ready cut $25,031.) 

Protection and administration, national forests, $70,- 
500. (Already cut $119,746.) 

Forest products investigations, $2,200. (Already cut 
$25,460.) 

Agricultural chemical investigations, $5,600. (Already 
cut $5,851.) 

Color investigations, $800. (Already cut $2,500.) 

Insecticide and fungicide investigations, $1,100. (Al¬ 
ready cut $10,000.) 

Soil chemical and physical investigations, $200. (Ab 
ready cut $30.) 

Cereal and forage insects, $4,900, (Already cut 
$42,500.) 

Insects affecting man and animals, $4,300. (Already 
cut $10,200.) 

Agricultural engineering investigations, $6,600. (Al¬ 
ready cut $58,550.) 

Home economics investigations, $900. (Already cut 
$12,335.) 

Pink boll worm control, $5,600. (Already cut $61,000.) 

Gypsy and brown-tail moth control, $5,700. (Already 
cut $65,000.) 

European corn borer control, $500,000. (Already cut 
$165,000.) 

Japanese beetle control, $25,000. (Already cut 
$45,000.) 

Among other cuts made by the Bureau of the 
Budget and not touched by the committee was one of 
$40,840 from the soil erosion investigation appropria¬ 
tion last year. 

THE INTERNATIONAL CONGRESS OF PURE 
AND APPLIED CHEMISTRY 

The Ninth International Congress of Pure and 
Applied Chemistry will be held in Madrid from April 
3 to 10. The officers of the congress are: J, R# 
Mourelo, vice-president of the Academy of Smences 
and professor emeritus of the School of Ajfts, honor- 
ory president; 0. Fernandez, professor at the Univer¬ 
sity of Madrid, member of the Aoademy of Scienee# 
and dean of the Academy of Pharmacy, 
and E. Moles, professor at the university and at tbs 
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National Institute of Chemistry and Physios and 
president of the Spanish Society of Chemistry and 
Physics, general secretary. 

The city of Madrid is of interest as a scientific and 
art center and during the week of the congress Span¬ 
ish cities, including Seville and Granada, are holding 
festivals and religious ceremonies and the Andalusia 
fairs that many members will wish to attend will be 
in progress. It has therefore been decided to confine 
the congress to three days, leaving three days during 
which the meetings of the ninth conference of the 
International Union may bo attended and one day 
devoted wholly to excursions. 

The provisional program follows; 

Sundayf April S 

6; 30 P. M. Beeepilon of delegates and fnmilioa by or- 
ganiadng committee. 

Monday, April 4 

10 A. M. Congress opens. 

11 A. M. to 1 P. M. General lecture on *^The Baman 

Effect in Connection with Chemical Constitution/^ 
followed by discussion. Sir B. V. Baman, K, W. F, 
Kohlrausch, and J. Cabannos. 

4 to 6 p. M. Meeting of groups and sections. Presen¬ 
tation and discussion of reports. 

Tuesday, April 6 
Morning left free. 

6: 80 p. M. Beception. 

Wednesdayf April 6 

0; 30 A. M. to 1 P. M. General lecture on * * The High 
Polymers in Chemistry, ^ ’ followed by discussion. K. 
H. Meyer, A. Staudinger, and W. Bragg. 

3: 30 to 6 r. M. Meeting of groups and sections. 

6: 30 P. M. Reception. 

Thursday, April 7 
Reserved for excursions. 

Friday, April S 

0; 30 A. M. to 1 P. M. General lecture on **The Chem¬ 
istry of High Temperatures," followed by discus¬ 
sion. C. Matignon, O. Buff, and A. Bay. 

4 p. M. First meeting of council of International Union 
of Chemistry. 

4 to 6 p. u. Meeting of groups and sections. 

0 p. ac. Official dinner for members of congress. 

Saturday, April 9 

10 A. If. Meeting of council of International Union of 
Cfhemistry. 

10 A. M, to X2 H. Meeting of sections and drafting of 
conclusions. 

4 p. u. Olosing eession. 

5 P. V. General assembly of International Union of 

Chemistry, 


Sunday, April 10 
Reserved for trips. 

The organizing committee has issued a bulletin 
which includes an account of events leading to the 
invitation to meet in Madrid. This statement is in 
part as follows: 

In April of 1028, at the celebration of the twenty-fifth 
anniversary of the Spanish Society of Chemistry and 
Physics, the president of the society, Professor Palacios, 
interpreting the heartfelt desire of all Spanish chemists, 
placed before the King, Alfonso, who was presiding at 
the function, the plea that he would authorize the dele¬ 
gates of Spain in tlie International Union of Chemistry 
to petition that the ninth gathering should be held in 
Madrid, and, that on the occasion of this meeting, the 
first post-war congress should take place. This would 
be the ninth of those held up to the present and would 
undoubtedly prove to he the best possible means of 
strengthening the friendly relations among the chemists 
all over the world. The petition met with a most favor¬ 
able reception. 

In response to this proposal, at the conference which 
was held at The Hague in July of 1928, by the Inter¬ 
national Union of Chemistry, the delegation from Spain 
then present drew up the invitation, which was unani¬ 
mously accepted. 

In view of this agreement, the National Council of the 
Spanish Federation of Chemical Societies, a Spanish 
Organization Affiliated to the Union and Comprising the 
Bologations of the Spanish Society of Cliemistry and 
Physics, of the Society of Spanish Mining Engineers, of 
the National Union of Chemical Experts, of the Academy 
of Sciences, of the Institute of Oceanography, and of 
the National Chamber of Chemical Industries, at that 
time, negotiated and obtained from the public authori¬ 
ties of the country the entire approval which took the 
form of a solemn resolution of the government, with the 
inclusion of credits for the preparatory expenses of the 
congress in the general state budget of 1929, 

AWARD TO DR. CHARLES H. HERTY 

Thb medal of the American Institute of ChemiBta 
has been awarded to Dr. Charles H. Herty. 

This medal is awarded annually for “noteworthy 
and outstanding service to the science and profession 
of chemistry in America,” and is given to Dr. Herty 
in recognition of his efforts over a long period of 
years on behalf of American chemists and the Ameri¬ 
can chemical industry. Recently, Dr. Herty has aided 
the economic rehabilitation of the South by his re¬ 
searches on the paper pulp possibilities of the slash 
pine. This work is being perfected commercially in 
the new laboratory built for the State of Georgia by 
the Chemical Foundation. 

In making announcement of the award Dr. Fred¬ 
erick E. Breithut, president of the institute, has issued 
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the following statement in regard to the work of Dr. 
Herty; 

More than any other chemist, Dr. Herty has hold to 
the ideal of making the United States chemically eelf- 
auiheient, dependent on no foreign nation for industrial 
and pharmaceutical neccssitieB, 

Dr. Herty first made himself felt as an economic in¬ 
fluence when his early researches at the University of 
Georgia revolutionized the turpentine and naval stores 
industry. The Herty method of collecting turpentine 
greatly increased the productiveness of tho pines. Other 
discovories corrected wasteful methods of turpentine 
orcharding and conserved the forests. 

Bising to national prominence, Dr. Herty served two 
years as president of tho American Chemical Society, in 
the all-important years 1915*1916. It was ho who 
awakened the chemists of the country to their national 
reBponsibility. He cooperated in mobilizing the chem¬ 
ical xnan-power of the country and in taking a chemical 
census which presented tho national government with a 
detailed view of the chemical potentialities of tho 
country. 

In 1917, as editor of the Journal of Industrial and 
Engineering Chemistry^ he made that publication a 
guiding influence among American chemists. He began 
the policy of educating the people about chemistry, and 
helped form the Chemical Warfare Service as a separate 
branch of the army. 

When the war was over, Dr. Herty insisted that the 
United States remain chemically independent. Ho threw 
himself into the fight for a tariff law which would pro¬ 
tect the American chemical industries and insure a sup¬ 
ply of medicinals, dyes and other essential chemicals. In 
carrying on this fight he resigned his editorial position 
and became president of the Synthetic Organic Chem¬ 
ical Manufacturers^ Association. Under the tariff act 
of 1922, the chemical industry in the United States has 
grown and prospered. 

Another act which furthered public welfare was Dr. 
Herty’s effort in behalf of the Bansdell Bill, which es¬ 
tablished the National Institute of Health and made 
health research a direct activity of tho federal govern¬ 
ment. 

In 1926 he became adviser to the Chemical Foundation 
and assisted tho foundation's activities in aiding the 
American chemical industry and in educating the pub¬ 
lic to the importance of chemistry. 

All through Dr. Herty's career he has devoted himself 
to the welfare of chemists and of the country at large. 
It is particularly appropriate tliat we should present him 
the medal at this time, when his latest investigations, on 
the southern pines, are just reaching completion. If 
the South turns from cotton and makes its pines the 
basis of a new prosperity, that prosperity will be largely 
due to Dr. Herty. 

In addition to Secretary Mellon and his brother, 
awarded last year tho medal of the American Institute 
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of Chemists for establishing the Mellon Institute, 
other post medaliats are Mr. George Eastman, hon¬ 
ored for his work in making fine organic chemicals 
available to the chemists of the countiy, and MLr. and 
Mrs. Francis P. Garvan, who established The Chem¬ 
ical Foundation. 

The presentation of the medal to Dr. Herty will 
take place at the annual meeting of the institute, to 
be held in New York in May. 

IN HONOR OF HERMAN LEROY FAIRCHILD 

A BUST of Herman LeRoy Fairchild, professor 
emeritus of geology at the University of Hoebeater, 
Tvas presented on January 14 to the university by 
the Rochester Academy of Science. To honor Dr. 
Fairchild and to celebrate the occasion, the Rochester 
Academy of Science and the Rochester Chapter of 
the Society of the Sigma Xi arranged a dinner and 
joint meeting at which the bust was unveiled by Dr. 
Fairchild’s granddaughter, Miss Jean Kathryn Fair- 
child. Professor Floyd Fairbanks, president of the 
Rochester Academy, presided and the principal ad¬ 
dress was delivered by Professor Heinrich Ries, of 
Cornell University, on “The Industrial Value of 
Geology.” 

Praise bestowed with such feeling, as can be fully 
appreciated only by those in attendance, revealed the 
affection and esteem in which Dr. Fairchild is held 
by his former students, by his ooUeagueB at the uni¬ 
versity, and by the members of the soientiiie societies 
which he helped to found. In presenting the bust, 
Professor Fairbanks told of Dr. Fairchild’s service to 
the Rochester Academy of Science, in organizing it 
on its present basis in 1888, as president from 1889- 
1901, and as chairman of the publications committee. 
President Rush Rhees, of the University of Rochester, 
told of the enthusiasm and untiring energy exhibitad 
by Dr. Fairchild toward both his teaching and his 
scientific studies since he come to Rochester in 1S8S. 
This was further attested by Dr. Harold L. Ailing, 
a former student and now head of the department of 
geology. Dr. John R. Murlin, president of the local 
chapter of Sigma Xi, told of Dr. Fairchild’s interest 
and influence in securing the charter for this chapter 
of which he is now honorary president. Before de¬ 
livering his address, Dr. Ries spoke of the semes 
Dr. Fairchild has rendered the Geological Society of 
America as one of the founders, as secretary for sev¬ 
enteen years, and later as president. Dr. Fairoh^d 
himself gave a short address. 

Some of Dr. Fairchild’s 236 pnblicatioos wars 
pli^eed on exhibit next to the bust.—Q. D. 6. 
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William H. Nichols medal of the New York 
fleetion of the American Chemical Society for 1932 
has been awarded to Professor James Bryant Gonant, 
chairman of the division of chemistry at Harvard 
University, in recognition of his work in organic 
chemistry, particularly in the chemistry of chloro¬ 
phyll. Dr. Conant will be presented with the Chan¬ 
dler Medal of Columbia University on February 6, 
when he will discuss ^'Equilibria and Ratos of Some 
Organic Reactions,’’ and the Nichols Medal on March 
11, when he will speak on “An Introduction to the 
Chlorophyll Molecule.” 

Thk honorary degree of doctor of science has been 
conferred by the University of Chicago on Dr. Wil¬ 
liam Wallace Campbell, president emeritus of the 
University of California, president of the National 
Academy of Sciences, 

Thk Royal Swedish Academy of Science has elected 
Professor R. W. Wood, of the Johns Hopkins Univer¬ 
sity, a foreign member, in recognition of his re¬ 
searches in the domain of physical optics. 

Thk William Wood Gerhaini Gold Medal of the 
Pathological 'Society of Philadelphia was presented 
to Dr, Alfred N. Richards, professor of pharmacol¬ 
ogy, University of Pennsylvania School of Medicine, 
at a,meeting on January 14. Dr, Richards addressed 
the meeting on “Recent Developments in the Experi¬ 
mental Study of the Function of the Kidney.” 

Thk Order “A1 Merito” of Ecuador was recently 
presented to Surgeon General Hugh 8. Gumming, di¬ 
rector of the Pan American Sanitary Bureau, in 
recognition of the cooperation of the bureau with the 
Government of Ecuador in a sanitary campaign 
throughout the republic and especially in Guayaquil. 

At the New Orleans meeting of the American So¬ 
ciety of Naturalists offloers were elected as follows; 
Pre 9 id 0 nt^ Dr, R. A. Gartner, professor of agricul¬ 
tural biochemistry, University of Minnesota; Vice- 
president, Dr. H. J. Muller, professor of zoology, 
University of Texas; Secretary, Dr. E. W. Lindstrom, 
professor of genetics, Iowa State College (3 years); 
Treasurer, Dr. SewaU Wright, professor of zoology, 
University of Chicago, reelected. 

D». WiKTBRTOH C. CtTBtis, professor of zoology, 
University of Missouri, has been elected president of 
the Aniericaa Society of Zoologists, 

' Nkwlt elected oi&oers of the Botanical Society of 
Amerioa are: pr^ident, Dr. George J, Peiroe, pro¬ 
fessor of boteny end plant physiology, Stanford Uni- 
vendtyi Arthur J. Eamei, pro¬ 
fessor of CorOeU Uxuvewty; Secretary, Dr. 


Sam F. Trelease, professor of botany, Columbia Uni¬ 
versity; editors of the Anterican Journal of 
Dr. Lester W. Sharp, professor of botany, Com^ 
University, and Dr, B. M. Duggar, professor of 
physiological and applied botany. University of Wis¬ 
consin. 

Tub council of the American Institute of Consult¬ 
ing Engineers has elected the following offtcers for 
the ensuing year: President, Mr. Charles Page Perin, 
of New York, to succeed Colonel Frederic A. Molitor; 
Vice-president, Mr. Edwin F. Wendt, of Washington, 
D. C., and Secretary, Mr. Philip W. Henry, of New 
York. Mr. J. P. Hallihau, of Detroit, and Mr. A. E. 
Forstall, of New York, are new members of the 
council. 

Peofesbob James B. Pollock, who for approxi¬ 
mately thirty-five years has been a member of the 
department of botany of the University of Michigan, 
has presented his resignation, to take effect at the end 
of the present semester. 

Dr. P. S. Burgess, professor of agricultural chem¬ 
istry at the University of Arizona, has been appointed 
dean of the College of Agriculture and director of the 
Experiment Station. 

Dr, Howard D, Nbwton, professor of chemistry, 
has been appointed dean of the Division of Arts and 
Sciences of Connecticut Agricultural College at Storrs 
He succeeds the late Professor George H. Lanison. 

Dr. M a r k V. Ziegler, of the U. S. Public Health 
Service, will spend a year in Raleigh, North Carolina, 
assisting the State Board of Health in the develop¬ 
ment of the state and county health programs. 

Investigation of cosmic rays on mountain-tops in 
snow-water lakes and deep tunnels in Colorado will 
be resumed in June when Dr. R. D. Bennett, of Bos¬ 
ton, will join Professor Joyce C. Stearns, of the Uni¬ 
versity of Denver, and his party. 

Dr. Saul B. Aren son, associate professor of chem¬ 
istry at the University of Cincinnati, will sail early 
in April for a tour of the Orient and Australasia. He 
intends to investigate the status of the broadcasting of 
scientific talks, as well as to visit certain ohemioal in¬ 
dustries in which he is interested. 

Dr. Paul Wbathkbwax, of the department of bot¬ 
any of Indiana University, will leave New Orleans on 
February 17 for a three months’ collecting trip in 
southern Mexico and Central America. A general col¬ 
lection of grasses will be made and special emphasis 
will be placed on material having any bearing on tbs 
queatbn of the ancestry of Indian com. 
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Robket van V. Andbksok, formerly of the U, S. 
Geological Survey, is completing a two years’ stay in 
Algeria where he is engaged in a geological study of 
the western coast ranges, as collaborator of the “Ser¬ 
vice de la Carte Geologique de rAlgcrie.” Hia ad¬ 
dress is care of the American Consul, Algiers. 

The first Arthur Lecture of the Smithsonian Insti¬ 
tution will be delivered on January 27 in the Audi¬ 
torium of the Natural History Museum, by Dr. Henry 
Norris Russell, professor of astronomy at Princeton 
University. His subject is “The Composition of the 
Sun.” 

The Cutter Lecture on Preventive Medicine will be 
delivered by Dr. Leslie T. Webster, of the Rockefeller 
Institute for Medical Research, on Tuesday, January 
20, at the Harvard Medical School. Dr. Webster will 
speak on “Experimental Epidemiology.” 

The annual invitation lecture of the University of 
Iowa Chapter of Sigma Xi was given on January 13, 
by Dr. Edgar Allen, professor of anatomy and dean 
of the School of Medicine of the University of Mis¬ 
souri. The title was “Eggs of Man and Monkey.” 
Following the lecture a series of demonstrations of 
research in progress in the department of zoology 
were available for inspection of the members and 
guests of the society. 

Dk. Philip B. Hadley, associate professor of bac¬ 
teriology at the University of Michigan Medical 
Bebool, will give the Eighth Ludvig Hektoen Ijectnre 
of the Frank Billings Foundation at the City Club, 
Chicago, on March 25, on “New Trends in Medical 
Bacteriology and Immunology.” 

The New York Post-Graduate Medical School 
and Hospital will celebrate the fiftieth anniversary 
of its founding at a dinner of the faculty asso¬ 
ciation on January 30. The speakers will bo Dr. 
Nicholas Murray Butler, president of Columbia Uni¬ 
versity; Dr. Ray Lyman Wilbur, Secretary of the 
Interior, and Dr. George H. Meeker, dean of the 
Graduate School of Medicine, University of Penn¬ 
sylvania. 

On January 18 the laboratory for the physiology 
of bacteria was dedicated at Cornell University by 
Bean Cornelius Betten. Dr. Otto Rahn gave an ad¬ 
dress on “Cell Structure and Cell Functions.” 

At Northwestern University in the department of 
geology and geography during the first semester of 
the current academic year visiting lecturers and their 
subjects included: Dr. G. H. Cady, Illinois Geological 
Survey, on the “Classification of Coal”; Professor' 
A. N. Winchell, University of Wisconsin, on “The 
Origin of the Graphites in Veins and Pegmatites”; 
Dr. G. F. Loughlin, U. S. Geological Survey, on “The 


Ore Deposits of Cripple Creek, Colorado”; Dr, D* G. 
Thompson, U. S. Geological Survey, on “The Work 
of the Ground-Water Section of the U. S, Geological 
Survey”; Professor A. C. Noe, University of Chi¬ 
cago, on “A Geologist in Russia”; Mr. Thomas A. 
Hendricks, U. S Geological Survey, on “Oklahoma 
Coal Measures”; Dr. T. S. Lovering, U. S. Geological 
Survey, on “The Geology of the Moffat Tunnel” and 
“The Mineral Belt of the Front Range, Colorado.” 

The National Research Council has announced a 
new committee on accessory minerals of crystalline 
rocks to study the nature of such minerals, their 
variation in time and space in igneous bodies and 
metamorphosed musses and their distribution in sedi¬ 
ments. Such studies in the past have shown that some 
igneous masses have rather characteristic accessory 
minerals which may be useful in some cases in deter¬ 
mining the relationships between isolated outcrops, 
but very little is known regarding the diilerences in 
different parts of a single intrusion or in successive 
intrusions from a single magmatic source. The com¬ 
mittee will attempt to correlate work now in progress 
and stimulate further study along these lines. At 
present the committee consists of E. S. Larsen, of 
Harvard University; J. C. Reed, of the U. S. Geo¬ 
logical Survey; J. E. Stark, of Northwestern Univer¬ 
sity; A. C. Tester, of Iowa; A. N. Winchell, of Wis¬ 
consin (chairman), and J. F. Wright, of tho Canadian 
Geological Survey. 

In view of the disturbed economic and financial con¬ 
ditions in Europe and America tlie Council of the 
Institute of Metals has found it necessary to postpone 
the meeting, which was to have been held in the 
United States and in Canada next autumn. The 
meeting had been arranged with the cooperation of 
the American Institute of Mining and Metallurgical 
Engineers, and an assurance has been given that the 
members will be welcome at such later time as may 
suit their convenience. The Institute of Metals fin¬ 
ished the year with a net gain in its membership of 
72—compared with a net gain in 1930 of 38—^thus 
making the total membership 2,232, the highest figures 
on record. 

The eighteenth annual conference of the National 
Association for the Prevention of Tuberculosis will be 
held at University College, London, on July 21, 22 
and 23. The occasion will be taken to celebrate ibo 
fiftieth anniversary of the discovery of the tubercle 
bacillus by Robert Koch. 

pROFBBSOB J. W. Gregory, as reported in 
planned to leave England on January 4 with an 
pedition to investigate some little-known parts of thfi 
coastal cordillera of southern Peru and their redetic)^ 
to the Andes and to the recent extension of 
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America into the Pacific. It is hoped to examine 
especially the structure of the part of the Peruvian 
coast that trends from northwest to southeast, and the 
geology of the desert belt l>etween that coast and the 
western front of the Andes. A geological section is 
also to be prepared across the little-known belt be¬ 
tween Ica and the Urubaniba valley. The earth-move¬ 
ments and volcanic epochs of the Andes appear to 
have significant correspondence in date with the main 
stages in the formation of the Great Rift valley that 
were discovered in its exploration by Professor 
Gregory thirty-nine years ago. The expedition will 
descend from the Andean plateau down one of the 
head streams of the Amazon, and may return to En¬ 
gland across Brazil. Miss McKinnon Wood will ac¬ 
company the expedition especially to collect fossils. 
Mr. A. V. Covorley Price will join the expedition 
at Lima. The work will be helped during parts of 
the journey by Mr. M. A. Tomawiecki and Senor Don 
Alberto Calderon. 

The annual announcement and report of the Mount 
Desert Island Biological I^aboratory for 1932 has 
been distributed recently. The booklet of thirty-seven 
pages contains not only the announcements for the 
thirty-fourth season of the Weir Mitchell Station at 
Salisbury Cove, and the fourth season of the Dorr 
Station at Bar Harbor, but also eighteen abstracts of 
research accomplished in 1931. Application blanks 
for the use of rooms, and copies of the announcement 
may be secured from William H. Cole, Rutgers Uni¬ 
versity, New Brunswick, N. J. 

The annual report of Dr. E. D. Merrill, director of 
the New York Botanical Garden, records that during 
the year the gardens received special gifts of $18,- 
698,47, Among these were $11,000 from the Carnegie 
Corporation, $1,918 from Henry W. de Forest to sup¬ 
port exploration and Investigation of the Louisiana 
iris and $506 from Dr, N. L. Britton for the purchase 
of botanical material. Added to the general endow- 
m^t was a $20,000 bequest from Mortimer L. Schiff. 
The gardens received an unrestricted gift of $5,000 
from the estate of Samuel R. Betts. Among the ad¬ 
ditions of the year was the K. K. Mackenzie herba¬ 
rium of more than 60,000 specimens. 

The Department of Botany of Indiana State Uni¬ 
versity has acquired the Charles C. Deam herbarium 
of 5,000 to 6,000 mounted Indiana plants. The col¬ 
lection was built up in thirty years of work through¬ 
out the state by Dr. Deam, who for many years was 
state forester and is now research forester of the 
State Conservation Department 

The physiological institute of the University of 
Berne has received a gift of $3,000 from the Rocke¬ 
feller Foundation for the purehaae of electrical ap- 
panttua. 


An international agreement between Sweden and 
Denmark for the protection of migratory birds was 
signed recently by the Swedish Minister for Foreign 
Affairs and the Danish charge d’affaires ud interim, 
and the agreement probably will be ratified by the 
respective governments in the near future, according 
to information cabled to the Department of State by 
Mr. John Ball Osborne, consul general at Stockholm. 
Among other provisions, the agreement forbids the 
hunting or killing of swans, tlie use of snares, of shot¬ 
guns larger than 12 gage, and of automatic shotguns 
for ^‘aea birds,” and the hunting of sea birds from 
motor boats in the sound (between Sweden and Den¬ 
mark) and other waters from May 31 to October L 

A CORRESPONDENT of the Journal of the American 
Medical Association wites that ‘‘An accident that 
calls to mind the catastrophe caused, three years ago, 
in Belgium by the death-dealing fogs has just oc¬ 
curred in Lyons, although the consequences were less 
grave. Within a few minutes, a section of the city 
in which there were many factories and in which 
many workmen resided found that its atmosphere 
had become irrespirablo. The people suffered from 
attacks of choking and coughing. The police inter¬ 
rupted all street traffic and ordered all the doors and 
windows closed. Several cases of bronchitis with 
choking developed in children, but no deaths occurred. 
An inquiry soon showed that emanations came from 
a factory on the banks of the river, in which various 
chemical products were manufactured and which pro¬ 
duced stannic chloride, employed in the manufacture 
of silk goods, silk weaving being the principal in¬ 
dustry of Lyons. This salt is obtained by the direct 
action of chlorine on tin, the operation being carried 
on in a closed vessel, because, in the open air, vapors 
of hydrochloric acid are produced. During the ab¬ 
sence of tlie workmen, a leak developed in a lead 
joint, and the gas as it escaped attached itself to the 
droplets of water composing the fog that enveloped 
the city. The inquiry instituted by the prefect of the 
department of Rhone resulted in an order prohibit¬ 
ing the manufacture of this product within the city 
limits, which made it necessary for the factory to 
seek a new site outside the city. At the time of the 
accidents that occurred in the Meuse Valley, which 
cost the lives of sixty persons, the noxious gas was 
sulphurous anhydride, emitted by the numerous fac¬ 
tories in this valley, which is enclosed on all sides and 
very winding, poorly swept by the wind and subject 
to frequent fogs. The Belgian inquiry resulted in 
the suggestion that work in the factories be inter¬ 
rupted on foggy days. One village (Engis), in which 
the general mortality has been constantly increasing 
during the past ten years, is threatened with the 
nceeasity of closing all its factories.” 
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DISCUSSION 


RELATIVE TO THE EXPRESSION “LINE 
CONTOUR” 

One reads fre.q\ieutly in the current literature of 
spectroscopy of “line contours/^ the intended mean¬ 
ing of the term being, apparently, the intensity 
graph taken across a spectral line, or, in other words, 
a small ijurt of the spectral energy curve in the im¬ 
mediate vicinity of tlio “line” or radiation in ques¬ 
tion. Inasmuch ns technical usage, especially in en¬ 
gineering practice, has endowed the term “contour*' 
with a special connotation of sustained equality, as, 
for example, in its specific application to lines of 
equal ole\'ation on a topographic map, the use of the 
term to designate precisely wkat this is not would 
appear to be unfortunntc. 

The word has of course, in general speech, a wide 
meaning which is not subject to the limitations im¬ 
posed by technical usage. Tims the Century Diction¬ 
ary quotes Dr. Oliver Wendell Holmes in illustration: 
“All her contours and all her movements betrayed a 
fine muscular development.” There is here no im¬ 
plication that hori^.ontnl cun’es only are to be con¬ 
sidered, in fact the itnagination is left free to engage 
itself with deflections in all directions, and it would 
appear permissible to speak metaphorically of the 
contour of a spectral line in much the same way 
that we refer directly to that of a body or of a 
feature of the landscape; but such greater latitude 
in the meaning of the word when employed in general 
speech can hardly be taken to justify its technical,^ 
and prewumably exact, restriction to uses in two 
conflicting senses. It would seem necessary for the 
spectroscopist to respect the unquestionable priority 
of the engineer. 

If we were to take over, for the description of a 
spectral line, the term “contour” in its engineering 
sense, the “contours” would be points, since the 
energy curve has but one horizontal dimension. The 
term “profile” might be appropriated with perfect 
consistency, since it relates to a vertical section, whose 
purpose is to show differences in level, and the word 
has in fact been drafted by Italian spectro.scopists 
“Sul profile del tripletto del magnesio,” etc. 
Publ. della R. Univ. degli studi di Firenze, 48; 28, 
1931). A number of other expressions are available, 
but the actual employment of the term “profile” in one 
and perhaps more of the principal languages would 
suggest the propriety of its use in English. 

One may perhaps be permitted the reflection that 
a generation ago the word “contour” would probably 
not have been adopted by physicists or astronomers 
to signify something that goes up and down. The 
apparent readiness with which it is being accepted 


is perhaps illustrative of the drift of physical seienoe 
from the influence of engineering, obvious to most 
of us, and recently remarked by Sir James Jeans 
(“The Mysterious Universe,” p. 39). Is it too late 
for spectroacopists to select an expression for a 
simple intensity graph that would conform, or at 
least not be in conflict, with simple and well-estab¬ 
lished usagef 

W. H. Weigot 

Liok Obseevatort, 

Mount Hamilton, California 

"STRATH” AS A GEOMORPHIC TERM 

In a recent number of Science, (August 14, 1931, 
pp. 172—173) F. Bascom proposes the word “berm” 
as a collective term. It is to include all terraces in 
stream valleys and on lake and sea shores wdiich owe 
their origin to relative uplift and dissection of plana- 
tion surfaces; lateral planation by streams on the one 
hand and planation by waves on the other. 

The purpose of this note is to call attention to an 
anomalous circumstance. Applying the word “bem” 
to stream valleys is giving a name to the erosion 
remnant of a geomorphio feature for which in its 
original, uneroded condition no technical term exists. 
The flat bottom of a stream valley produced by de¬ 
gradation has no technical name to distinguish it from 
one produced by aggradation. 

For the lowland which commonly adjoins the low- 
water channel (or “bed”) of a stream we have the 
word “flood plain.” But, as used, this word includes 
both lowlands formed by cutting away and by fllOing 
np (“degradational” and “aggradational” surfaces). 
The two might be distinguished as “stream-cut”^ and 
“stream-filled” flood plains.® The latter expression is 
identical with “alluvial plain” and is therefore not 
needed. The former, on the other hand, would be 
inadequate. “Stream-cut flood plains” grade imper¬ 
ceptibly into flat valley bottoms of greater width, 
often spoken of as “incipient peneplains.” These can 
not have been formed solely by lateral stream-cutting. 
They may owe tlieir origin to a weathering back of 
the valley walls after the fashion of other erosion 
scarps. In fact, the writer knows of no reason why 
the same process that causes an erosion esearpmnnt 
to retreat, with no stream running along its £oot» 
should not also produce a recession of valley walls. 
Whether this inference be justified or not, the foct 

1 Disregarding the veneer of gravel and mud 
inevitably coven a stream-cut flo^ plain* 

■'^Aggraded vallcy^plain" of a A. Cotton, wkn 4*^ 
fines ''valley-plain" as "a continuous 
("Geomorphology of New Zealand," Wellingtei^, 

1926. Fp. lift and 107), ', 
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ranaina that, in general, it u not feasible to draw a 
line between ^^stream-out” flood plains and incipient 
peneplains. Precise description clearly demands a 
technical term for degradational valley flats. 

The writer proposes to restrict the use of the old 
Scottish word “strath" to this type of flat valley bot¬ 
tom. According to Qeikie,® popular usage in Scot¬ 
land applies the word “strath" to “broad expanses of 
low ground between bounding hills, usually traversed 
by one main stream and its tributaries.” Little vio¬ 
lence is done to this original use when the meaning of 
the word is restricted in a geomorphic sense to those 
cases in which the flat valley bottom is the result of 
degradation, first by lateral stream cutting and later 
by whatever additional proceasea of degradation may 
be involved. 

At the initial stages of lateral stream cutting, the 
“strath” is incomplete^ that is, present only here and 
there along the valley bottom. Progressive widening 
renders it complete^ a broad band of lowland between 
more or less parallel valley sides.* 

The justification of this technical restriction of the 
word “strath” lies in the way it lends itself to the 
building up of a consistent nomenclature as follows. 

In the course of its natural development, a 
V^mlhy^ changes into a etrath-valley, at first with 
an incomplete, then with a complete strath. 

Rejuvenation leaves remnants of such flat valley 
bottoms as “terraces.” Corresponding to the two 
types of flat valley floors we have, then, strath ter- 
races and fill terraces, the latter comprising aUuvial 
terraces, glacial terraces, etc. 

To the two main types must be added a third,® for 
which the old term rock terraces serves well in its 
original meaning, which refers to ledges on valley 
sides brought into relief by the superior resistance to 
weathering of individual rock units. 

Stone,^ Stout® and others have used the word 

« A. Geikie, * * The Scenery of Scotland,' ^ 3rd Edition, 
London, 1901, p. 175. 

* For the latter case Rich has suggested the term 
'*open valley." J. L. Rich, "Certain Types of Stream 
Valleys and Their Meaning," Jour. Oeol,, 22; 469-470, 
1914. Dr. Rich agrees to this definition of his term, with¬ 
drawing the qualification given in the last paragraph of 
p. 470. 

6 In technical language w© speak of I-beams and 
T-beama, not of I-shaped and T-shaped beams. It is 
convenient (not necessary, of conrae) to speak of V-val- 
leys. 

eThe writer has used these terms for a number of 
years with his students in the field and classroom and 
has found their symmetry very useful. 

»R. W. Stone, * * Review of General GeoWy of South- 
Western Pennsylvania In light of Recent Work," Top. 
and Geol, Surv. Pennsylvania, 1906-08: 121 ("These 
benches represent the periods when uplift ceased and the 
Btreams had opportunity to widen their valley floors, and 
the bluifs represent periods of elevation. These later 
benches are known as ^straths’ ) 

*W. Stout B. B. LomboTE, "Geology of Colum- 
biaiia BulL GeoL Sur. Ohio, »8: 41, 1924. 


“strath” for what the writer proposes to call “strath- 
terraees.” This use of the term has not been ac¬ 
cepted widely. Since the writers who have used the 
term have defined the meaning in which they use it in 
their publications, there would be no danger of con¬ 
fusion if students of geomorphology should choose to 
adopt the writer's definition of the term here pro¬ 
posed. 

At the mouths of river valleys strath terraces 
merge into wave-cut terraces. The two are by no 
means identical and require each a separate, specific 
name. Collectively they might he called “berms.” 
Unfortunately, this word can not he used in a purely 
figurative sense since it is practically unknown to 
most readers. It would necessarily assume the char¬ 
acter of a technical term. It is briefer to say “berms 
grade into partial peneplains” than to say “strath 
terraces and wave-cut terraces merge into partial 
peneplains.” But it is not any more precise and 
therefore not necessary to do so. Every addition of 
a technical term which requires specialized knowledge 
of nomenclature interferes with the ready under¬ 
standing of scientific writings by the less specialized 
reader. If it does not add to precision one might do 
better to omit a technical term, even though it be 
as aptly chosen as the term “berm” which, in civil 
engineering parlance, signifies “a horizontal ledge 
part way up a slope.” 

Walter H. Bucthbr 

Department or Geology, 

TjNrvBBiSiTY or Cincinnati 

OESTRUS 

By his masterly letter on the history of the word 
“oestrum,” Dr. Tyson has justly rebuked me for my 
somewhat frivolous letter published on March 27. 

The point is one of more than passing interest, 
for it involves the question of the exactness of scien¬ 
tific terminology. A word in general use varies from 
time to time both in its form and in its meaning. 
But a scientific term expressly adopted to convey a 
definite conception should, so long as it does not in¬ 
fringe the laws of priority and of good taste, remain 
inviolate. Naturally, if the conception itself becomes 
superseded, the term itself must pass out of use and 
may be adopted, preferably with some suitable altera¬ 
tion, with a new definition. A recent example of 
such a change is to be found in the alteration of the 
older term “lipoid” to the newer “lipid” and its varia¬ 
tions, all of which are defined as accurately as our 
present knowledge of biochemistry allows. 

With regard to the word “ceatrum,” if Dr. Tyson 
refers to the paper {Quart. J. Micros. 8ei, 1900-1, 

("Strath, a remnant of an old valley,'' In footnote.) 
W. Stout, "Geology of Vinton County" ibid., 81: 38, 
1927, 
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Vol. 44; see pp. 6-7) in which Heape introduced the 
terminology under discussion, he will find that the 
specific point has already been settled. Heape wished 
to introduce well-defined terms which would differ¬ 
entiate the phases of the reproductive cycle in mam¬ 
mals. Before giving his own choice, he discusses 
several alternatives, amongst them being the neuter 
word **CDstnim.” He rejects this because it already 
has a meaning in general use which is considerably 
wider than that which he desires to convey. He there¬ 
fore takes the Latin word “oestrus’’ and gives it a 
clear definition, thereby introducing it as a scientific 
term. It seems clear, therefore, that there is very 
good reason for using the scientific term introduced 
by Heape and not the variant from general usage 
with a more indefinite meaning. 

I feel that there is another reason why we should 
attempt to respect Heape’s terminology, for it is said 
that to define a problem clearly is half the battle. 
Heape certainly did this for us and has thus paved the 
way for recent work on sex hormones which is pro¬ 
ducing such excellent results, especially in this 
country. 

S. A. Asdell 

N. Y. State Couj^az or Aobicultdre, 

CoaKEhL Univkesity 

BOUGHS, BUTTS AND BEAVER DAMS 

In Science for December 18, 1931, Mr. Charles 
Macuamara writes of certain beaver dams he had ob¬ 
served in which “at least 90 per cent.” of the boughs 
had been placed with butt ends downstream, instead 
of upstream, as generally stated in published ac¬ 
counts of the beaver. 

There is no question as to the accuracy of Mne- 
namara’s observations. On the contrary, as one who 
long has been an interested observer of the beaver and 
its works I am quite in agreement with him and feel 
that many who have written about the beaver, myself 
included, have, perhaps, when making generalized 
statements, rather unduly emphasized the position of 
the boughs in beaver dams. That the bult-end-up- 
stream feature should have been singled out for spe¬ 
cial mention is probably of psychological interest 
only, but aside from the question of their accuracy as 
generalizations such statements tend to create the 
erroneous impression that this particular position of 
the boughs is a matter of design on the part of the 
beaver. Whatever the position of the boughs in a 
dam the explanation can usually be found, I think, 
in the conditions confronting the beaver whore it is 
working; and some, at least, of the determining factors 
are fairiy obvious, aa, for example, the character of 
the stream when the dam is first started; the site of 
the dam and its location with reference to where the 
beaver gets its boughs; the route taken by the animal 


Von. 75, Ko. m6 

(sometimes forced upon it by the terrain) in tran^ 
porting the boughs to the dam, and other factors. 

To illustrate: The position of the boughs is, I be¬ 
lieve, most likely to attract attention in dams that 
have recently been started, especially in such aa con¬ 
tain many boughs that are fresh-cut and untrixnmed 
and therefore particularly conspicuous. It is a matter 
of common observation in beaver country that many 
dams are started on small or shallow streams that at 
the time do not permit of transportation of dam ma¬ 
terials by water; such transportation becomes pos¬ 
sible only as construction proceeds and sufficient 
water iKJComes impounded. If, now, the beaver se¬ 
cures most of its boughs at points above the dam site 
and drags them by way of the creek bed to the dam, 
most of these boughs will be found on the dam with 
their butt ends downstream; but if most of the boughs 
are brought from points below the dam, then they will 
be found with butt ends upstream. However, many 
boughs may also be secured oil to one side or the 
other of the dam and, depending in part upon the 
direction from which the immediate approach to the 
dam is made, may be found lying crosswise, diagonally 
or in a variety of other positions. 

As the pond enlarges the beaver will very probably 
bring in most of the boughs from points above the 
dam, transporting them now by the favored water 
route, and hence from this time on most of the boughs 
will doubtless be found, when in place, with butt ends 
directed downstream. 

If any general statement is to bo made in regard to 
the position of the boughs in beaver dams, rather than 
making any reference to the direction in which the 
butts arc pointing it might be safer merely to say that 
most of the boughs lie pai'aHel with the stream or the 
direction of the flow. Chibles E. Johksoh 

Roosevelt Wild Lite Station 
N. Y. State College or Forestey, Straouse 

TWISTED TREES 

A BRIEF note, under the above caption, by Dr. A. IL 
Cahn, of the University of Illinois, appeared in 
SorENCB several months ago (May 23). In it Dr- 
Cahn recorded his observations in Ontario, Canada, 
of evergreen trees having twisted bark and wood. 
Noting that the twist, in the trees observed, was pre¬ 
dominantly to the right, he wondered why this was so. 
In a letter to Dr. Cohn on June 1 the following 
explanation was offered. 

When a tree is exposed to the wind year after y«Mr> 
it assumes an pval shape, when considered in horLsoUh 
tal cross-section through the leafy portion of the tr^ 
The trunk would be off-center on the elde tows»d^! ^ 
dixeeUpn the wind. If Uie prevailk^ wind 
from left to right consistently in the Aree in 
the tree is located, it wotUd seem that th!^ 
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II BAtitral tendtin«)y io twiat th« tree from the left to 
the right. In other words, it would appear, if this 
explanation is correot, that the tree is a recording 
weather vane. 

On return to his office this fall, Dr. Cahn replied 
to my letter and stated that he had come to about the 
same conclusion and suggested that this note be put 
in Soi£KCE. 

Nealk F. Howard 

BuasAV OF Entovolooy, 

CoiiUMBUB, Ohio 

--RICKETTSIA” AND "SYMBIONTS” 

Glaser’s comment on our paper^ (Soibnck, Sep¬ 
tember 4, 1931, p. 243) does not help to clarify the 
problem. We are in entire agreement that "Tinctorial 
properties alone (italics ours) do not constitute valid 
taxonomic characters/^ We attempted to point out 
that there are in the insects studied by us organisms 


whidh differ morphologically, tinotorially and cul«* 
turally from other known bacteria as well as from 
the so*ealled "Symbionts/’ Symbionts in various in¬ 
sects probably consist of a variety of bacteria, while 
the organisms grown by us were unifonn in charac¬ 
ter and appeared in every way to correspond to the 
description of classic Rickettsia. Therefore, we 
urged that for sake of clarity wo cease confusing 
"Rickettsia” with “Symbionts.” Even conservative 
bacteriologists, and we count ourselves in that class, 
have recognized the wisdom and conservatism of 
dividing the erstwhile genus Bacillus into a number 
of distinct genera. Differentiation of unrelated 
groups can hardly be considered “splitting,” even 
by the ultra-conservative. 

I. J. Kugler 

M. Ashhsb 


Jerusalem, 

OCTOBEE 20, 1931. 
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FORMAL OPENING OF THE NEW BERMUDA 

BIOLOGICAL STATION FOR RESEARCH 

The formal opening of the Bermuda Biological 
Station for Resoarch, Inc., and the induction into 
office of its new director, Dr. J. F. G. Wheeler, took 
place at the new homo of the station, “Shore Hills,” 
St. George’s West, Bermuda, on Wednesday after¬ 
noon, January 6, in the presence of His Excellency, 
the Governor of Bermuda, General Sir Thomas Astley- 
Cubitt, K.C.B., etc., and members of his family, 
members of the Colonial Government and more than 
five hundred invited guests. Six trustees of the 
station went down from New York with five guests, 
two of the Bermuda trustees were present and took 
a leading part in all the arrangements. 

The band of the Northumberland Fusiliers was 
present in brilliant uniforms, and their music added 
materially to the pleasure of those attending the 
function. Special trains on the newly opened rail¬ 
road conveyed guests from Hamilton and St. George, 
and Bermuda papers reported the gathering as “the 
most distinguished and representative seen on any 
public occasion for many years/' 

The governor and his party were met by the trus¬ 
tees at the south entranee and were seated in the open 
court, while the other guests came in by the north 
entrance and were seated in the verandas and bal¬ 
conies surrounding the court, where the exercises took 
plaee^ Mr. F. G. Gosling, trustee of the station and 
for thirty yoars active in the dev^opment of scien¬ 
tific w<n^ in Bermuda, opened the exeroises with a 
britf of the Steps whioh had led up to the 

^ 22 : 198 - 114 , 1931 . 


present consummation. Thirty years ago, he said, 
the Bermuda Natural History Society was formed 
with the prime object of establishing the Bermuda 
Biological Station and the Public Aquarium. On 
every occasion the legislature had granted money 
when approached by the society and this culminated 
last year when £5,500 was given to assist in acquir¬ 
ing the present site. The Rockefeller Foundation 
had most generously supported the scheme and bad 
made possible the present splendid development. 
The result was that to-day Bennula could take great 
pride in the part played by the government and 
people in the establishment of the station, which was 
a purely scientific institution, without any commercial 
object or aim. He especially commended the action 
of the trustees in appointing a British subject as the 
first director of the reorganized station, which state¬ 
ment was loudly applauded. He then introduced Dr. 
E. L. Mark, of Harvard University, the former direc¬ 
tor of the old biological station, saying that Bermuda 
owed him a deep debt of gratitude for his efforts and 
insistence in helping to bring the station to its preset 
stage. 

Dr. Mark, who was warmly greeted on rising to 
speak, was obviously overjoyed that his dream of so 
many years had come true, and we give his summaiy 
of the history of the station. 

Your Swesllenoy, Ladies and Gentlemen: My first im¬ 
pulse is to coll you—as many of you long have been—^my 
dear friends. 

It is a great pleasure to meet you collectively and to 
express my keen appreciation of what you have done, 
both offiei^y and unofficially, to farther the interests of 
the Benauda Biological Station for Beeearoh. 
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The establiahment of the station in 1903 was made 
possible hy the cooperation of several interests. M 7 own 
participation is due to sufjifgeBtions made by Charles 
Bliot, president of Harvard University (who spent the 
winter of 1900-01 in Bermuda) and to my meeting by 
chance the late Professor Charles L. Bristol, of New 
York University, whoso i)ioneer work in advocating the 
aquarium and station is well known to all Bermudians. 

At the invitation of the Bermuda Natural History 
Society, Professor Bristol and I visited the islands in 
April, 1903, with a view to aiding in the selection of a 
site for the station and a public aquarium, the latter to 
be owned and controlled by the Colonial Government. 

After a careful survey of various regions—having in 
mind the facilities for research, as well as the all-impor¬ 
tant matter of income from entrance fees to the aqua¬ 
rium—the Platts Inlet was selecfted. 

By an agreement between New York and Harvard 
Universities, it was arranged that the station should be 
established with the aid of funds raised for the purpose 
by the representatives of the two universities, vis.: by 
myself as director, and by Dr. Bristol as associate direc¬ 
tor. The laboratory equipment was purchased with 
funds solicited from graduates of Harvard University, 
and the station was opened in June, 1903, at the Hotel 
Frascati. All properly qualified persons (women as well 
as men), from whatever institution they came, were 
admitted without fees on equal terms. 

For two more summer seasons (1904 and 1905) the 
work was carried on at the Frascati, and meantime plans 
for A more permanent location wore perfected. Through 
tho agency of the Natural History Society, it was pro¬ 
posed that the Colony should buy a suitable piece of 
land from the Allen estate near the bridge and should 
erect on it a building, the lower story of which should 
be devoted to the aquarium and the upper story placed 
at the disposal of tho biological station. The land was 
bought, but, unfortunately for tho rest of tho plan, the 
War Department of Great Britain about this time suf¬ 
fered a 60 per cent, reduction, which had the effect of 
greatly diminishing the income of the Colony, so that it 
was impossible to complete tho whole plan. As a result, 
no work was carried on during the summer of 1906. 
However, by a fortunate turn of events, Agar *8 Island 
became available for this purpose. The society was able 
to rent the island from the War Department and pro¬ 
ceeded (as you know) to convert its **Hagazine'’ into 
an aquarium. At the same time—^the agreement between 
New York and Harvard Universities having been dis¬ 
solved—I was invited to resume, as director, tho work 
begun at the Flatts. Accordingly, the laboratory equip¬ 
ment of the station was transferred from the Flatts to 
a large building on Agar^s Island, and those in atten¬ 
dance on tho summer session of 1907 were lodged in the 
cottages on the property. 

From the time of the resumption of work In 1907, it 
had been the aim to provide for investigators at all 
seasons of the year, but it was not until 1915 that such 
a plan was fully realised by the appointment of Dr. 
William J. Orotier as **resident naturalist," 


Until April, 1917 (when the United States entered the 
"World War"), we had remained in undisturbed pos¬ 
session of the island, but unexi)ectedly we were then 
notified that we must at once vacate the place, and the 
whole equipment was transferred to Donslow^s Island, 
where by the generous terms of the owners we were able 
to reestablish tlie laboratory. 

Borne months after the signing of the armistice, Via., 
in May, 1919, we were allowed to resume possession of 
Agar’s Island. From that time on (the aquarium hav¬ 
ing been closed), the money so generously granted by 
the legislature was turned over to the director of the 
station, who as the representative of Harvard University 
rented tho island from tho War Department, and con¬ 
tinued 80 to do till it was sold to Furnesa, Withy and 
Company. Since then, through the liberality of the 
owTiers, we were permitted to occupy tlie island till the 
middle of last June, when the equipment was turned 
over to tho Bermuda Biological Station for Besearch, 
Inc. (in accordance with an understanding with Harvard 
University) and transferred to Shore Hills. 

Such is, in brief, the outline of tho history of the 
unincorporated station. As to the scientific results of 
activities at the station, I must refer you to the nearly 
170 articles published by workers at the station, Be- 
prints of these papers are collected into six completed 
volumes, and one nearly completed, of the ContributioM 
from the station, a set of which you will find in the 
library on the second flloor of this building. 

I greatly regret that the time available does not per¬ 
mit me to enumerate tho persons who have been most 
active in supporting financially, and otherwise, the activi¬ 
ties of the station, and also the long list of distinguished 
biologists whose work is evidence of the value of the 
opportunities provided for them. 

In closing, I can do no better than bespeak for my 
successor, Dr. Wheeler, and the enlarged oceanographic 
aims of tJxe station a continuance of that loyal aad 
hearty support you of Bermuda have given in the past. 

At the conclusion of Dr. Mark’s address, Mr, F. G* 
Gosling requested His Excellency to declare the 
station open, which he did in the following words: 

I do not have to open a dictionary to find out what 
"biology" means, but I can see at a glance that Ber¬ 
muda is fortunate to have such an institution os this, 
and 1 can think of no more beautiful and convenient 
site. 1 have not had the pleasure of visiting the statiim 
before, but in common with many others, it will give 
me great delight to visit it on many occasions in the 
future. I am not quite sure whether Dr. Beebe will 
bo transferred to this station or whether he is a ditfar- 
ent biological specimen, but it is most gratifying tb 
know that Bermuda attracts such eminent scientists as 
now visit and work in this island. I feel sure, too, that 
to Mr. F. 0. Gosling we owe many thanks for his Inhg 
and enthusiastic work on behalf of this station. 

Bt. Oeorgo’s is a most appropriate site for the iwtl- 
tution, [he oontinued amid laughter] for it was 
that the first biological specimens arrived on the island* 
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It gives ms much pleasure to declare the station open, 
and 1 wish it every success. 

Dr. E. G. Conklin, of Princeton UniTcraity, presi¬ 
dent of the Bermuda Biological Station, then spoke of 
the organization and aims of the Station as follows: 

Tour Excellency and Honored Guests: 

The question lias been raised by several of our guests 
as to how the new Bermuda Biological Station for Re¬ 
search differs from the old one and from Dr. Beebe's 
Bermuda Oceanographic Expedition. These differences 
may be characterized in three paragraphs. 

(1) In the first place this now station differs from 
any and all others in this hemisphere or in the entire 
world, 80 far as I know, in being really international in 
its organization. At the initial meeting of the promot¬ 
ers of this new station it was decided to ask leading 
scientists and contributors to the cause of science in all 
countries to join in forming a corporation which would 
be the ultimate body owning and ooutroUing this station. 
There are now more than two hundred members of this 
corporation, representing ton different countries. This 
large corporation then elected a board of trustees to ad¬ 
minister the affairs of the station, and in 1926 this 
organization was incorporated under the laws of the state 
of New York, There are now twenty-three trustees in 
OUT board, representing Bermuda, Canada, England, 
Scotland and the United States; our organization is 
truly intomational and in this respect differs from all 
other biological stations in tliis hemisphere. 

(2) In the second place the Bermuda Biological Sta¬ 
tion, like the Marine Biological Laboratory at Woods 
Hole, is a cooperative institution in the widest sense. 
While it is the purpose of the trustees to have, as soon 
as possible, a resident scientific staff, in addition to our 
resident director, carrying on a program of research in 
the physics, chemistry and biology of the ocean in the 
vicinity of Bermuda, this station will also afford oppor¬ 
tunities to competent scientists from all countries to 
pursue independent researches on those subjects, or to 
join in the general work of the scientific staff. For 
many years to come, perhaps indefinitely, the major work 
of the station will consist of such independent investi¬ 
gations of visiting scientists. Already inquiries or ap¬ 
plications for research space have come from leading 
Bolentists of Canada, England, Scotland and the United 
States, and there is abundant evidence that the Bermuda 
Station may count upon the scientific cooperation of 
scientists throughout the world. 

Cooperation is also manifest in the financial as well as 
in the scientific support of the station. The Bermuda 
Government by its grant of £6,600 on condition that 
£50,000 be secured elsewhere took the initial step in 
this cooperation. The Rockefeller Foundation by its 
grant of £50,000 met this condition. In addition the 
Bermuda Government has for several years given £200 
k year toward the support of the station and has granted 
duty-free Importation for all equipment and supplies. 
The Royal Society of London at the initiation of this 
a®w organisation made a small grant, to indicate Its in¬ 


terest in and cooperation with the Bermuda station. liost 
July the Empire Marketing Board of Great Britain made 
a conditional grant to the station of £2,500, but owing 
to the financial crisis has been compelled to postpone 
this indefinitely. To meet the requirements of onr 
budget in these times of financial stress the Rockefeller 
Foundation has recently made an emergency grant of 
$6,000 a year for a period of two years. In return for 
the use of tlio facilities of this station the Woods Hole 
Oceanographic Institution has contributed $2,000 for the 
current year, and seven universities and scientific insti¬ 
tutions in the United States and Canada have agreed to 
support research tables or rooms at the station. Un¬ 
doubtedly this numlier of cooperating institutions can 
be greatly increased in the near future. In addition to 
this governmental and institutional support the station 
has received aid from many individuals, in the form of 
money, instruments, books and journals, and last, but not 
least, generous contributions of labor, time and advice. 
To all these cooperating organizations and individuals 
we extend hearty thanks and bespeak the continuance 
and extension of their interest and support. 

In order to correct any misunderstanding that may 
exist as to the purchase of the Shore Hills property and 
ite remodeling for the uses of the station, I may say 
that the trustees paid to the former owners $80,000 from 
the KockefeUer grant and that the entire sum given by 
the Bermuda Ooverninent has been spent hero iu Ber¬ 
muda for the necessary alterations and repairs. 

(3) A third characteristic of the new Bermuda Bio¬ 
logical Station is the breadth of the scientific work 
which is contemplated. This will make it much more 
than a biological station, for in addition to the usual 
work of u marine biological laboratory and the extra¬ 
ordinary opportunities offered here for the study of the 
physiology and life-histories of deep sea animals, we 
propose to investigate the physics and chemistry of the 
waters as well as their biology. There is offered here an 
almost unrivalled opportunity to make an intensive and 
long-continued study of the drift, temperatures, salinity, 
oxygen content, etc., of ocean waters down to a depth of 
more than 2,000 fathoms, and the relation of all these 
environmental factors to the kinds and abundance of 
living forms. We expect to study the causes and rate of 
reef-formation, erosion and sedimentation, but we do not 
imagine that we can ever raise the level of these islands 
some thirty feet and thus increase their area approxi¬ 
mately twenty times, to thoir original dimensions, as was 
humorously proposed to us by the late governor, Gen¬ 
eral Bols. We do hope to make extensive surveys of 
the ocean bottom with accurate determinations of the 
force of gravity, bottom deposits, etc., and thereby add 
to our knowledge of the causes at work in the formation 
of oceanic islands, but we do not anticipate that such 
studies will have any immediately practical value. They 
may never increase the food supply nor the moans of 
living, but they should furnish much food for thought 
and should Increase and ennoble the aims and joys of 
living. 

One hundred years ago a wise and generous English- 
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maOi James Smithson, beqneatbod to the United States 
of America a fortune of more than half a million dollars 
‘'to found at Washington under tiie name of the Smith¬ 
sonian Institution an establishment for the increase and 
diffusion of knowledge among men.’^ Thus was created 
one of the first and greatest scientific institutions of the 
New World. We who are concerned with the founda¬ 
tion and development of the Bermuda Station wish to 
emulate the example of James Bmithaon and to establish 
here in this British Colony, this island paradise, an 
institution ‘ ‘ for the increase and diffusion of knowledge 
among men,’’ and to this end we invite the cooperation 
of governments, foundations, universities and individ¬ 
uals. What other objective is more worthy of high 
endeavor and great endowment T 

This institution is not finished, but only begun. Its 
long period of incubation under the supervision of Dr. 
Mark has finally led to its birth in this beautiful and 
strategic site. Before it, let us hope, lies immortal 
youth and growth, and ever widening usefulness in the 
highest service to mankind I ’ ’ 

President Conklin then inducted tlie new director 
into office in the following words; 

John Francis George Wheeler, B.Sc. and D.Sc. of the 
University of Bristol and fonnerly lecturer in the same, 
student at the Plymouth Laboratory of the Marine Bio¬ 
logical Association of the United Kingdom, investigator 
for the Ministry of Agriculture and Fisheries, zoologist 
with the Discovery II Expedition to South Georgia and 
South Africa in 1924-27, and again in 1929-'30, for the 
lust your in charge of the Duioovcry II office In London, 
author and co-uuthor of notable monographs on South¬ 
ern Blue and Fin Whales—By the authority and in the 
name of the trustees of the Bermuda Biological Station 
for Research I induct you into the office of director. 
I charge you to romember that this is a cooperative and 
not a one-man institution, I bespeak for you and for 
Mrs. Wheeler the cordial friendship of the people of 
Bermuda, and I pledge you the support of the corpora¬ 
tion and trustees in the further development of this 
station. 
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Dr, Wheeler responded in a brief address, in whiidi 
he said that he was deeply eonscioiiB of the great 
honor and responsibility tliat had been conferred ux>on 
him. He felt that he and his wife had joined a 
family community in Bermuda and he realised that 
he was following in the steps of a long line of scien^ 
tists who had labored to establish the Bermuda Sta¬ 
tion. There was, he said, a wonderful opportunity 
for Bcientiffc work here, for the ocean abounded with 
life and it was the duty of scientists to study that life 
and to make their studies of service to mankind. He 
spoke particularly of the many correlations of plants 
and animals in the sea and illustrated this by his 
studies on the whales of the Antarctic, and then 
pointed out the bearing of all these correlations on 
the whaling industry and the manufacture of soap. 
He ended by expressing his confidence in the support 
of the board of trustees and of the government and 
people of Bermuda. 

At the conclusion of this ceremony guests were 
invited to inspect the various aquaria, laboratories, 
librai7 and living rooms at the station and to partake 
of tea and refreshments in the main hall and dining 
room. Thanks to the spacious quarters and to the 
interesting exhibits it was possible to entertain the 
entire company in a satisfaetoiy manner, 

Tb^ concluding paragraph of the extended account 
given in the Royal Gazette and Colonist Daily may be 
quoted as an indication of the general impression in 
Bermuda of the now biological station; 

And 80 concluded an event that marks an ora in the 
history of Bermuda. Everyone present was deeply im¬ 
pressed with the importance of the occasion and there 
is little doubt that the Bermuda Biological Station is 
destined for a great future. To all those who have eoii- 
tributed to its foundation Bermuda owes a debt of grati¬ 
tude difficult to express or repay. 

E. G. OOKEUN 

Princeton Univbesitt 




SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A CONVENIENT PREPARATION FOR THE 
REMOVAL OF HAIR 

The depilatory, reported in this paper, has been 
used in ray laboratory for some time. At the sug¬ 
gestion of some ooUeaguee, I have decided to describe 
the method used for preparing it. 

This preparation is very toxic if injected sub¬ 
cutaneously or intraperitoneally into white rats or 
guinea-pigs. There, however, are no apparent toxic 
effects when it is used for removing hair from large 
areas on laboratory animals. 

There are several advantages in using such a hair 
remover: (1) inexpenaiveness, (2) ease of prepara¬ 


tion, (3) quick action, (4) a smooth unscarred area 
which is necessary in certain types of investigation, 
and (5) the activity does not deoreaae markedly on 
standing. 

Experimental 

The apparatus consists of three one-liter fiasks, one 
one-hole rubber stopper, one two-hole rubber stopper, 
glass tubing and rubber tubing for connections. The 
arrangement of the apparatus is shown in Fig. L 
Hydrogen sulphide is generated by means of fer¬ 
rous sulphide and hydrochloric acid in flask No. 
The gas passes through flask No. 2, which is 
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one half full of distilled water. Flask No. 3 coH’ 
tains an aqueous solution of barium hydroxide. 

The following preparation keeps its activity very 
well and removes hair in 3 to 5 minutes from areas 
large enough for ordinary operative purposes. Forty 
grams of powdered barium hydroxide were added to 
flask No. 3, which contained 500 oo of distilled water. 
The contents of the flask were agitated occasionally 
during several hours in order to insure solution (an 
electric ntirrer would cut down the time and eliminate 
the shaking). The hydrogen sulphide was generated 
by treating one ounce of granulated ferrous sulphide 
with 200 00 of 1--2 hydrochloric acid. The gas was 
washed by means of the water in flask No. 2 and 
j)a88ed directly into the aqueous solutiou of the barium 
hydroxide, which was agitated continuously for the 
flrst few minutes and then at intervals of a few 
minutes. The hydrogen sulphide was allowed to pass 
into the solution for thirty minutes or until the supply 
was practically exhausted. The apparatus was dis¬ 
connected and twenty-five grams of powdered barium 
hydroxide were gradually added while stirring the 
•solution. After testing the solution for its activity 
by means of laboratory animals (a small area on one^s 
arm may be used), it was stored in a brown bottle. 

The application of the depilatory must be attended 
with some precaution since the solution will dissolve 
the nails and cuticle as well as the hair. If one will 
take 25 to 50 oc of the solution in a beaker and apply 
it gently by means of a small piece of gauze and a 
pair of forceps, be will obtain good results. If the 
coat of hair is heavy, it will be necessary to keep 
adding fresh solution from the beaker for several 
minutes. A tongue depressor, spatula or some bluut- 
edged instrument may be used to gently remove the 
most of the dissolved hair. The animal is held under 
a stream of warm water in order to wash off the 
depilated area and free it from the barium solution. 
It is best to keep the animal in a warm place until 
^ry and longer if the depilated area be very large. 

Discusbiok 

Since the solution was found to be toxic if ad- 
ministered subcutaneously or intraperitoneally, one 
inight expect that it would be injurious if it were 
used tat removing hair. It, however, has been used 
dop, rabbits, guinea-pip and white rabbits with 
out apparent deleterious effects. 
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The depilated areas seemed to grow hair at a slower 
rate than similar areas which were shaved. 

The solution, made according to the method as 
described above, will retain its activity for several 
months. The quantity of barium hydroxide treated 
with hydrogen sulphide and the quantity of barium 
hydroxide added to the treated solution can be varied 
somewhat without markedly affecting the activity of 
the depilatory. One solution, containing approxi¬ 
mately the same amount of barium hydroxide as 
used in the above method, was quite active after 
standing for one year. 

Eumett B. Cabmiohacl 

School or Medioinx, 

Uhivxbbitv or Alabama 

AIR CONTROL OP MANOMETER WRITING 
POINTSi 

Astsbial and venous pressures are often recorded 
on a smoked drum by means of a writing point at¬ 
tached to a float Various devices are used to keep 
the writing point in contact with the drum in such a 
manner that a clear tracing will be obtained without 
so much friction that the recording of pressure 
changes will be interfered with. This is a simple 
matter with mercury manometers but when water 
manometers are used it is often very difficult to 
obtain a good tracing. A simple method of keeping 
the writing point against the drum with a delicate 
but even pressure is shown in the accompanying 
illustration. A stream of air is blown against the 
writing point, pressing it against the drum. By 
regulating the air current the contact of the writing 



1 Demonstrated at the meetings of the Federated Bio¬ 
logical Bodeties at Montreal, 1931. 
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point with the drum can be very delicately adjuated* 
The matter of obtaining a uniform pressure over a 
large range of movement of the pointer is a dillloult 
one on account of air eddies, but a very satisfactory 
air stream for recording small changes of pressure 
can be obtained by blowing air through on ordinary 

SPECIAL 

PRE-CARBONIFEROUS FORAMINIFERA 

Tub foraminifera, representatives of the most 
primitive invertebrate phylum, ore, paradoxically 
enough, essentially missing from the roster of the 
geologically older faunas. The various reasons for 
their apparent absence can not be discussed here; but 
because our paJeontoJogio knowledge of the group 
prior to the mid-Mississippian (when at least one 
species, Endothyra baileyi, definitely became abun¬ 
dant), is so scanty, even the vaguest pre-Carbonifer¬ 
ous foraminiferal record is eagerly sought for by 
paleontologists. 

The specimens recorded from the pre-Cumbrian of 
Brittany by Cayeux, however, are regarded by many 
as unauthentic. Those described by Q. F. Mathew 
from the Cambrian of Now Brunswick, according to 
Howell,^ turn out to be phoaphatic concretions; and 
a large percentage of the few Cambro-Ordovician and 
Silurian species of Europe, described by Chapman, 
Ehrenberg, Brady, Terquem and Keeping, has been 
looked upon with considerable skepticism by some 
paleontologists. Tn 1930, however, Moreman* de¬ 
scribed a rich faunule of arenaceous foraminifera 
from the Silurian Chimney Hill formation of Okla¬ 
homa, and a few species from the Arbucklo and 
Viola formations. This was the first bona fide North 
American occurrence of pro-Carboniferous age to be 
reported. But since the appearance of Moreman’s 
paper, Whitcomb* has reported (but not described) 
Ordovician foraminifera from Pennsylvania, and 
Thomas* has described posthumously a single Devo¬ 
nian species from Iowa. To these three American 
records it is noM^ possible to add a number of others. 

For several years a group of graduate students, 
under the direction of the senior author, has been 
carrying on detailed micropaleontologic examinations 
of the older Paleozoic sediments of Ste. Genevieve 
County, Missouri. As some of these investigations 
have resulted in the discovery of arenaceous fornmi- 
nifera in considerable abundance, it is thought advis¬ 
able to make announcement of this important fact 

1B. P. Howell, Appendix E, Kept. Nat. Research 
CJoimcil Sub-committee on Micropaleontology, April, 1931. 

*W. L. Moreman, Jour. Paleont., iv, 1, 1930. 

* h. Whitcomb, Appendix E, Exhibit A, Rept. Nat. Re¬ 
search Council Sub-committee on Micropaleontology, 
April, 1931, 

* A. 0. Thomas, ,7our. Paleont,, v, 1, 1931. 


fish tail burner tip, commonly used on Bunsen bttm- 
as illustrated in the figure. 

Paul D. Lamson 

DSPAaTMKttT or PHAanAOOLOQT, 

VANDSSnLT UNXVJLaSlTY 
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ARTICLES 

prior to the publishing of the detailed descriptions 
of the faunas. 

Late in 1930 Mr. Dunn found a number of 
arenaceous foraminifera in siliceous residues of the 
Bain bridge limestone (Niagaran of southeastern Mis¬ 
souri). Accordingly, on our return to the University 
of Chicago's Missouri Field camp in June, 1931, we 
were equipped to carry on microscopical studies of 
the sediments essentially at their outcrops. In this 
way it was found that almost all samples of the 
Bainbridge, regardless of lithologic appearance and 
stratigraphic or geographic position, contain forami- 
niferal remains. The Brassfield (Alexandrian) strata 
of southeastern Missouri also were found to curry an 
abundant fauna; and later it was discovered that a 
suit of Brassfield samples, collected by Professor 
D. J. Fisher near Joliet, Illinois, was likewise replete 
with the same general types of foraminifera. 
Furthermore, although the suspected remains thus 
far found are decidedly fragmental, wo have a strong 
suspicion that the Niagaran beds of the Chicago area 
and the Waldron strata of Indiana also contain 
similar fonns, though in considerably diminished 
numbers. So far as the Waldron is concerned we 
understand that this suspicion is shared by Professor 
Willard Berry, of Ohio State University. Mr. Dunn 
will soon have the results of the research on these 
Silurian sediments ready for publication. In the 
meantime, however, it may he pointed out that forms 
similar to if not identical with the following typical 
Chimney Hill £:peciea are common in the Bainbridge 
fauna: 

Ammodiscue exeertus, Cushman. 

Ammodi^ctie incerius (d*Orbigny). 

Bathysiphon eurvuSt Moreman. 

Colonammina conea, Moreman. 

Lagenammina stilla^ Moreman. 

Lituotuha exsertUf Moreman, 

PsammoHphaera cava, Moreman. 

Soroephaera trioellaf Moreman. 

Thurammina iriatigtUariSy Moreman. 

The similarity of these unusual faunas suggests the 
possibility of accurate correlation of a number of 
mid-Paleojsoic formations on the basis of arenacebue 
foraminifera. The writers are fully aware of the foot 
that this is in part a presumption. The elfeotlTen#9S 
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of sudi 0 corrdation goheme depends not alone upon 
the extent to which the foraminifera can bo found 
in beds wherein their presence previously has not even 
boon suspected, but also upon whether such primitive 
types change sufficiently during a relatively short 
elapse of geologic time to be really diagnostic. The 
tremendous geologic range of such species as the 
modern Ammodiscus incertua (d'Orbigny) might 
Seem to indicate that they do not, but on the other 
hand there is no difficulty in separating Alexandrian 
Brassfleld samples from the Kiagaran Bainbrklge 
sediments solely on the basis of differences in their 
foraminiferal remains. That a jiumber of other mid- 
Pol eozoic formations may yield foraminifera when 
the unsoluble residues are studied is suggested by the 
fact that we have also found the Helderbergian Bailey 
formation of southeastern Missouri lo contain their 
abundaiit remains, though the assemblage has not yet 
proven to he particularly diversified. This new fauna 
is being described by Mr. Hunter. 

In addition to the very definite discoveries men¬ 
tioned above, it may be well to list the less positive 
and the entirely negative results of our studies. The 
Oriskaiiian Little Saline limestone pretty certainly 
contains these microscopic organisms, although our 
specimenB arc thus far both rare and discouragingly 
fragmentary. The mid-Devonian Grand Tower, 
Beauvais and St. Laurent formations have been care¬ 
fully examined, thus far with only negative results. 
The Ordovician Joachim formation apparently does 
not contain foraminifera, but there is evidence, still 
far from certain, that the Plattin, Kimmswiek and 
Pernvale may yet yield unquestionable specimens. A 
number of older formations of the Ozarks, such as 
the Gasconade, Jefferson City, Cotter and Powell, also 
have been studied, but without positive results. As 
H. S. McQueen, of the Missouri Bureau of Geology 
and Mines, however, has run literally thousands of 
careful mineralogical studies on the insoluble residues 
of these sediments without noticing foraminifera, we 
may at least assume that very few of the organisms 
were preserved in these strata. 

Cabey Croneis 
Paul H. Dunn 
David Hunter 

Walkeb Museum, 

UNIVEXaiTT OT Ohicaoo 

TREATMENT OF COTTON ROOT-ROT 
WITH AMMONIA 

A TOXIC effect of ammonia on the root^rot fungus, 
Phy^n4H$tftti6hum omnivarum (Shear) Duggar, has 
been determined as a result of a series of experiments 
in growing the fungus in different media, during the 
reason (if Itdl. When ammonium salts were used as 
the soufea of nitrogen in Duggaris solution, the 
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growth of the fungus was notably restricted, and this 
indication was confirmed by subsequent tests. It was 
found that both the mycelial and sclerotial stages of 
the fungus were killed by short exposure to the gas, 
and where dilute concentrations of the hydroxide were 
applied under field conditions, the fungus was killed 
in the tissues of cotton roots. 

In the cultural experiments with ammonium nitrate 
and ammonium sulfate, when used at a concentration 
to yield ai>proximately 12A grams of nitrogen per 
liter, very little growth of mycelium appeared after 
intervals of 11, 18 and 31 days, whereas the other 
sources of nitrogen, xns.^ calcium nitrate, potassium 
nitrate and sodium nitrate, produced an abundant 
growth. 

After pH readings had revealed that the suppres¬ 
sion of grK)wth with the ammonium salts was not 
attributable to an acid reaction of the media, the 
apparent toxic effect was studied. The procedure 
was as follows: fresh cultures were prepared in 125 cc 
Erlenmeyer flasks containing 50 cc of neutral carrot 
agar, and afler growth was well established over the 
media, the mycelium in each of four flasks was ex¬ 
posed for 20 minutes to dilute ammonium hydroxide 
(.1, .5 and one per cent, by volume, prepared from 
28 per cent, ammonia water). Four untreated flask 
cultures were reserved as checks. After the above 
exposures, transfers were made immediately from the 
treated and cheek flasks to neutral carrot-agar slanta 
in test-tubes. Irt every case, the inoculum from the 
cultures treated with ammonium hydroxide failed to 
grijw, but growth occurred in all cases from the check 
inoculum. 

Other flask cultures were subjected to ammonia 
treatment for 30 seconds by generating the gas from 
500 cc of 28 per cent, ammonia water and allowing 
this to enter the culture flask by means of glass tub¬ 
ing. The gas treatment also completely inhibited 
growth of the fungus when transfers were made. 
Further tests were made with root-rot sclerotia by 
exposing them to ammonia, chlorine and formaldehyde 
gas for short intervals (10, 15 and 20 seconds) with 
the ammonia treatments showing complete mortality. 

Roots obtained from freshly wilted cotton plants 
wore exposed to the same gases for intervals of 80 
seconds and of 1 and 2 minutes and later tested for 
viability of the fungus in moist chambers. The am¬ 
monia treatments prevented growth, while the for¬ 
maldehyde and chlorine were only partially effective. 
Good growth occurred in all of the checks. 

Field tests have also been conducted at various 
times during the season to compare the effectiveness 
of 6 per cent, solutions of ammonium hydroxide^ 
formalin and sodium hypochlorite when applied in 
the soil to the roots of infected cotton plants. In 
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these experiments large mature plants were selected 
and treated with the different disinfectants by saturat¬ 
ing the soil about the roots of the plant. After forty 
hours the plants were removed from the soil and the 
roots placed in moist chumbers. Observations were 
made at one-day and live-day intervals. Plants 
treated with arnmonium hydroxide showed no growth 
of mycelium; the plants treated with formalin, slight 
growth; those treated with sodium hyfjochlorite, good 
growth; the cheeks, good growth. 

The disinfection with ammonia apimnrs to be more 
complete than with other ehemif-ais iis(‘d in compara¬ 
tive tests, and the tlanger of killing adjacent plants, 
as by formalin treatments, is av(jided. The possibility 
of utilizing ammonia or ammonium compounds tor the 
control of the disease in cotton Helds us well as for 
protecting ornamentals or shade trees is suggested, 
and further experiments are being made. 

D. C. Neal 
R. E. Wester 
K. a Gunn 

Bureau of Plant Industry, 

U. S, PlilPAHTMENT OF AGRICULTURE, 

Greenviule, Texas 

PREVENTION OF BLOOD COAGULATION 
BY CYSTEINEi 

In 1928^ one of the writers reported tluit when 
oxidation in Berkefeld filtrates of the Rous chicken 
tumor was prevented by means of cysteine, the 
spontaneous loss of infectivity of the filtrates which 
takes place rather quickly with this virus is very 
markedly inhibited. At the same time a precipitate 
which usually forms under aerobic conditions, vary¬ 
ing in degree from a slight opalescence to a definite 
flocculation, no longer occurs, and the filtrates remain 
water clear for days, as long as they are jirotected 
fi'om the air. It was at first belierv^ed that this pre¬ 
cipitate was in some way connected with the filterable 
virus, since “infectivity” disappeared more or less 
parallel with its formation. Control experiments, 
however, in which Berkefeld filtrates of embr^'onic 
chick tissues were prepared, showed this pveci]>itate 
to an even more marked degree than tumor filtrates, 
and here, too, its formation was largely or completely 
prevented by reducing with cysteine. 

The precipitate appeared to consist of protein, and 
the possibility was obvious that it resulted from a 
slow coagulation of some of the saline soluble tissue 
proteins and that oxidation played a part in its 
formation. It was logical to inquire whether oxida¬ 
tion might enter into tlie chain of events resulting in 
the coagulation of blood. There has been in the past 

1 From the Department of Bacteriology and Immunol¬ 
ogy, Harvard Ilnivoraity Medical School, Boston. 

a J, H. Mueller, Science, 63; 1752, 38, July 27, 1928. 


some evidence to this effect, but as far as we could 
find from a hasty review of the recent literature, 
nothing very direct. 

It was a simple matter to withdraw a few cc of 
human blood in an oiled syringe and transfer 1 ce 
quantities to three test-tubes, each containing two 
glass beads. One tube served as control, containing 
0.5 cc of saline. The second tube contained 0.1 g of 
cysteine hydrochloi'ide, neutralized with NaOH in 
0.5 cc saline, and the tiiird tube 0,1 g of alanine in ^ 
saline as a control on tJie NIL, and COOH portion of 
the cysteine. The blood in each tube was quickly 
covered with 2 cm of melted vaseline. By tilting the 
tubes at intervals, it w^as possible to observe when 
coagulation took place )>y the movement of the glass 
beads. Tubes 1 and U coagulated in about ten 
minutes. Tube 2 remained completely uncoagulated 
for twenty-four hours, was then opened, the blood 
drawn off, and found to be quite fluid, and was dis¬ 
carded. Repetition of the experiment showed that 
0.01 g of cysteine hydrochloride wa.s insufficient to 
prevent the coagulation of 2.0 cc of blood, but that 
0.05 g would do HO. 

Further e.xperirnonts indicated that thorough aera¬ 
tion of the cysleinizcd blood, leading to oxidation of 
the cysteine to cystine, would result after some time 
in coagulation. 

The further analysis of the mechanism of this 
phenomenon is definitely oulHide the scope of a bac¬ 
teriological department, hut the experiment can i)e 
80 easily repealed that it seems worth while to describe 
it in the hope that by means of it some further light 
may be shed on the ohsc\ire question of blood coagula¬ 
tion. 

J. Howard Mueller 

Sommers Sturgis 
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GENERAL FEATURES 

TifE eighty-ninth meeting of the American Associa¬ 
tion and associated societies at New Orleans, Looisi- 
ana, from December 28, 1931, to January 2,1932, will 
undoubtedly go down in history as one of the major 
meetings of the association. Over 1,300 papers, many 
of which were of fundamental importance, wore read. 
Scientists came from 46 states and several foreign 
countries. A number of societies and sections united 
in important symposia which should result in great 
scientific advances. A preliminary announcement of 
the meeting appeared in Soienob for November 27, 
1931. 

The local committee, headed by Dr. D. 6. Elliott, 
of Tujane University, gave mn^ attention to the 
meeting and as a result the details Were competently 
worked nut Tta sessions of the association and asso¬ 


ciated societies were very satisfactorily accommodated 
in the buildings of Tulane University, the Municipal 
Auditorium and the convention rooms of the various 
hotels which served as headquarters for the associa¬ 
tion and the associated societies. 

The president for this meeting was Professor 
Franz Boas, of Columbia University. Professor Boas 
is known throughout the world for his important 
contributions to anthropology and is frequently 
called the dean of American anthropologists. Pro¬ 
fessor Boas gave much time and care to arranging an 
important symposium on “Growth” (see Section H 
reports) and expected to lead it, but a serious illness 
prevented him from attending the meeting. In the 
absence of Professor Boas, the senior vice-president, 
Dr. E. D. Merrill, of the New York Botanical Garden^ 
became the presidiiig; - 
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The retiring president for the New Orleans meet¬ 
ing was Professor Thoraaa Hunt Morgan, of the 
California Institute of Technology, eminent leader in 
zoological research and teaching, and a pioneer in 
genetics research. Professor Morgan was seriously 
injured in an automobile accident in the early part 
of October and, although convalescing nicely, was not 
able to prepare his retiring address and atiend the 
meeting. 

REGISTRATION 

All fifteen sections of the association were officially 
represented oi^ the program. Thirty-four associated 
and invited organizations of scientific workers joined 
with the association on this occasion. Altogether 
there were 1,372 papers read, including 109 which 
were read by title. 

Fourteen hundred and forty-seven persons were 
actually registered at the association’s registration 
offices. Many present did not register, and it is there¬ 
fore impossible to tell how many attended the scien¬ 
tific sessions. Indications arc that between 2,500 and 
3,000 persons attended one or more of the technical 
sessions of the association or the associated societies. 
Each of the general evening lectures at the Municipal 
Auditorium was attended by over 1,500 persons. The 
average attendance at these sessions was about 1,700. 
An actual count showed that in excess of 15,000 per¬ 
sons entered the Science Exhibition through the main 
entrance. No check of those passing through two 
auxiliary entrances was made. 

REGISTRATION AT THE OmCES OE THE A. A. A. B. BY 


STATES AND PROVINCES 


New Orleans . 

103 

Missouri . 

. 60 

Canada . 

12 

Montana .-. 

.. 4 

Foreign . 

8 

Nebraska . 

. 11 

Alabama . 

29 

New Hampshire ... 

. 7 

Arizona. 

12 

New Jersey . 

. 18 

Arkansas .. 

15 

New Mexico . 

. 7 

California . 

33 

New York . 

. 101 

Colorado . 

11 

North Carolina ... 

. 16 

Connecticut . 

13 

North Dakota . 

.. 8 

Delaware . 

3 

Ohio...-. 

. 40 

District of Columbia ... 

72 

Oklahoma ... 

. 40 

Florida .. 

53 

Oregon . 

. 2 

Georgia . 

23 

Pennsylvania . 

.. 42 

Idaho . 

1 

Rhode Island .. 

. 1 

Illinois . 

92 

South Carolina ... 

. 14 

Indiana .. 

35 

South Dakota 

-. 3 

Iowa ... 

47 

Tennessee ... 

. 29 

Kansas ... 

43 

Texas . 

. 137 

Kentucky .... 

13 

Utah . 

2 

Louisiana .... 

65 

Virginia . 

. 20 

Maine . 

6 

Washington . 

. 3 

Maryland .- 

18 

West Virginia. 


Massachusetts .... 

86 

Wisconsin . 

. 37 

Michigan ... 

81 

Wyoming . 

. 3 

Minnesota ... ....... 

31 



Mississippi . 

87 

Total ... 
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Many society dinners, luncheons and fimokers wore 
held, with excellent attendance. 

GENERAL RECEPTION AND ENTER¬ 
TAINMENT 

The local committee, true to the traditions of the 
South, presented an unusually interesting and attrac¬ 
tive entertainment program. Tulane University was 
the host at the opening reception in the Municipal 
Auditorium on Monday evening, following the open¬ 
ing general session. Well over 800 scientists and their 
friends attended this delightful function. 

There were daily conducted tours through the Vieux 
Carrd by competent guides who knew the intimate 
histories of the various landmarks in this interesting 
French and Spanish section of New Orleans. A de¬ 
lightful tea in one or two of the beautiful old homes 
in this section always terminated these tours. Wives 
of the members of the Tulane University faculty made 
charming hostesses on these occasions. Numerous 
other social functions were complimented to the vari¬ 
ous societies and sections in attendance. These are 
acknowledged in the section reports. Several inter¬ 
esting excursions, as announced in Science for No¬ 
vember 20, attracted considerable interest and were 
highly successful. Especially noteworthy excursions 
were those to the Teche and Evangeline Country, to 
the salt mines at New Iberia, to the Bonnet Carrd 
spillway, to the plant of the Great Southern Lumber 
Company and to the sugar plantations. 

The association is deeply grateful to the general 
local committee for its efficiency in carrying out the 
many exacting tasks which accompany the prepara¬ 
tions for a meeting of the association and its many 
associated societies and consummation. The permar 
nent secretary has heard only praise for the general 
chairman and his various committeemen. The perma^ 
nent secretary can not be too lavish in his praise for 
the splendid way in which the general local committee 
cooperated with his office. To the members of the 
general committee and the sub-oommittoes and to the 
local representatives of the association sections, the 
American Association and all the societies that met 
with it are deeply and lastingly grateful/ The per^ 
sonnel of the general committee is shown below. 

THE GENERAL LOCAL OOMMITTEE 

Albert B. Pxnwiddie, honorary chairman. 

Daniel Elliott, general chairman of local committee. 
Doitolab 8, Anderson, first vice-chairman of loodl com¬ 
mittee. 

Andrew M. Lockett, second vice-chairman of local evm~ 
mitiee. 

Ohauncey French, chairman of special committee on 
finance. 

George B. Bimkons, chairman of special cornmUtee cet 
news service. 
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Bobbbt L* chairman of tpcdal ootnmitiee on 

meeting plaeee. 

Marten ten Hoor, chairman of special committee on re¬ 
ception and entertainment. 

James M. Robert, chairTnan o;' special committee on 
exhibits and equipment 

Edward S. Hathaway, chairman of special committee 
on local service. 

Robert W, Elrarser, chairman of special committee on 
registration, and hotels. 

THE AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
PRESS SERVICE 

{By Atistin H. Clark, director of the Press Service) 
Better than ever before, from the press view-point, 
was the material sent to the Press Service in advance 
of the New Orleans meeting. About half of those 
who were I) present papers or addresses at New 
Orleans sent in copies of their manuscripts accom¬ 
panied by abstracts, and about half of the remainder 
sent in abstracts. 

There was a rnarkwi improvement both in the 
papers and in the abstracts submitted. Most of the 
papers and abstracts were sent in a form that left 
nothing to be desired. Furthermore, carbon copies 
of the programs of the sections and societies were 
available for dating the nianuscripts much earlier 
than has been the case hitherto. 

The natural result of the excellence of the manu¬ 
scripts and of the prompt receipt of the programs 
was that it was possible for the representatives of the 
press to prepare a much greater amount of material 
than usual in Washington in advance of the meeting. 
This meant that more time was available for the 
preparation of the day-by-day accounts of the meet¬ 
ing, which were therefore of more than usual interest. 

During the week before the meeting the office of 
the dii’eotor of the Press Service in Washington was 
a very busy place. Three of the outstanding writers 
on science came down from New York, and five from 
Washington were in more or less constant attendance. 
The three from New York and two of those from 
Washington came to New Orleans. 

The fact that in times suoh as the present the press 
was willing not only to pay the expense of sending 
the best writers from New York, Detroit, Washington 
and other northern cities to New Orleans, but also to 
send some of them to Washington in advance, shows 
conclusively that science news is now able to hold its 
own with news of other types. 

The increasing attention paid to the meetings of the 
association by the press and by the people of the 
country imposes upon the association certain obliga¬ 
tions. Every effort must be made to keep the section 
and society programs up to the highest possible stand¬ 
ard, Especially valuable from the press view-point 


are invited papers by outstanding men in every line 
of science, and symposia in which broad problems or 
border line subjects are discussed from several angles. 

It is essential that papers of dubious value be kept 
off the progi‘amB. Whatever the director of the Press 
Service may think, his duty is to treat all with the 
strictest impartiality; be can not presume to act as 
a censor. 

Forty-one manuscripts arrived too late for use in 
connection with the New Orleans meeting. Many of 
these were excellent, and had they been received in 
time would have been given extensive press notice, 
Tht?se manuscripts were at once made available to the 
press, and press notices of some of them will appear 
in the future. 

It may perhaps be mentioned that the press notices* 
of the papers submitted in connection with the meet¬ 
ings are by no means all confined to a single week. 
During the week of the meeting only a limited amount 
of news can be sent out. Consequently, only the con¬ 
tributions of more than the average popular interest 
can receive attention. After the meeting is over all 
the remaining contributions are carefully gone over 
and news items taken from them continue to appear 
for some months, originating from the town or city 
in which the author lives instead of from the city in 
which the meeting was held. In this way every item 
of news value contained in the papers submitted is 
eventually used. 

Many of the abstracts sent in without the full 
papers in connection with the New Orleans meeting 
indicated that had the complete paper been submitted 
an interesting press story could have been prepared 
from it. But the abstract alone was of little or no 
value. 

Abstracts are useful for calling attention to the 
main points brought out in the papers, and for giv¬ 
ing these points clearly and concisely. But they can 
not take the place of the papers themselves. 

The necessary brevity of an abstract renders it too 
inflexible to serve as a basis for an adequate news¬ 
paper account of the subject-matter. Furthermore, 
most of the topics discussed in scientific papers, 
though they may bo of popular interest if properly 
understood, are so remote from the average indi¬ 
vidual's personal experience as to require, for their 
proper comprehension, more explanatory matter than 
can be included in an abstract. 

Many of the papers presented at the meetings an? 
so short as to be to all intents and purposes simply 
abstracts themselves. To be of real value to the Press 
Service a paper should consist of at least ten pages, 
exclusive of the accompanying abstract. It would be 
well worth while for those giving papers to be read 
in five or tea minutes to send to the Press Service a 
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manuscript about twice as long as the one which is 
to be read. 

Each year the Press Service receive-s the manu¬ 
scripts of a number of papers which are to be read 
^*by title.” These are sometimes of considerable inter¬ 
est. All such papers are cimaidered us reports to the 
association and are marked for release to afternoon 
papers on the first day of the meeting. 

The reporting of meetings would be greatly facili¬ 
tated if each secretary of the sections and societies 
would, as soon as his program has been made up, 
prepare a general non-technical account of his special 
branch of science and send it to the Press Service. 
This account should be in the form of a general survey 
showing the present trends and indicating the ad¬ 
vances represented by the papers to be presented. 

It may be noted that nothing in regard to the 
papers presented at the meetings is written by the 
Press Service. Tim representatives of the press are 
accorded complete freedom in selecting the papers to 
be noticed and in writing their accounts of them. 
Writing for the press is a highly specialized profes¬ 
sion, quite as specialized and difficult as the prepara¬ 
tion of scientific papers. The furmtiou of the Press 
Service is to build ui) and to maintain a cordial feel¬ 
ing of mutual confidence between the members of the 
association and the representatives of the press. It is 
no part of its duties to attempt to compete with the 
latter. 

The association was most fortunate in the choice 
of Assistant Professor George E. Simmons, of Tulane 
University, as chairman of the special committee on 
publicity, at New Orleans. Professor Simmons' 
handling of the duplicate papers sent him from Wash¬ 
ington and of the preliminary local publicity was 
most eilecLivo. 

The press room occupied during the meeting was 
excellently adapted for the work and unusually well 
situated, being easily accessible, and at the same time 
sufficiently secluded, to prevent interruptions duo to 
unintentional intruders. The appointments of the 
room during the meeting left nothing to bo desired. 

The press representatives from outside of New 
Orleans who attended the meeting were: Howard W. 
Blakeslee, science editor, Associated Press, New York; 
F. B. Colton, science editor, Associated Press, Wash¬ 
ington; Watson Davis, Science Service, Washington; 
Gobind Behari Lai, science editor, Universal Service, 
New York; William L. Laurence, New York Times; 
Leigh Mattison, science editor, International News 
Service, New York; Allen Shcamfieid, Detroit News; 
And Dr. Frank Thoue, Science Service, Washingtoh. 

It was not found practicable to present an exten¬ 
sive radio program in connection with the New Or¬ 
leans meeting. The single radio talk, arranged for 


by the Press Service and Beienoe Ssrviee aoting iA 
cooperation, was by Professco' Irving Fisher, of Yale 
University, who discussed “Booms and Depressions^' 
over Station WSMB on the evenbg of January 1. 

THE SCIENCE EXHIBITION 

The city of New Orleans made the gracious gesture 
of providing free exhibit space in the Municipal 
Auditorium. It is most gratifying to be able to an¬ 
nounce that the association was able to bring to New 
Orleans by far the best science exhibition in the his¬ 
tory of the association. The fact that over 15,0(10 
persons visited the exhibition indicates its impor¬ 
tance and interest. U. S. government bureaus, univer¬ 
sities, soientiho research institutions and scientido 
societies, numbering about Ofty, sent one or more 
scientific exhibits each. Universities represented in 
the exhibits were Tulane University, Louisiana State 
University, Columbia University, Rutgers University, 
the Johns Hopkins University, Rice Institute, George 
Washington University, the University of Illinois, 
Fordham University and the University of Oklahoma. 
Other exhibitors are listed in the general program of 
the meeting. 

In addition to this exhibition a very successful 
commercial exhibition of scientific apparatus and 
books w^as held in the Venetian Room of the Hotel 
Roosevelt, which served also as the general registra¬ 
tion office. Several scientific instruments and pieces 
of apparatus were shown for the first time. Short 
accounts of the exhibits of the various bouses which 
participated in this important feature of the associa¬ 
tion's work are given in the general program for the 
New Orleans meeting. Afternoon coffee was served 
in the commercial exhibition. 

The members of the special committee on scientific 
exhibits are: F. C. Brown, chairman, Smithsonian In¬ 
stitution Building, Washington, D. G.; Owen Cattell, 
secretary. Grand Central Terminal, New York City; 
Austin H. Clark, U. S. National Museum, Washing¬ 
ton, D. C.; Burton E. Livingston, Johns HopJdns 
University, Baltimore, Md.; Charles F. Roos, Smith¬ 
sonian Institution Building, Washington, D. C.; Sam 
Woodley, Smithsonian Institution Building, Washing¬ 
ton, D. C.; local representatives, J. M, Robert, Tulane 
University, New Orleans, La., and C. W. Heaps^ Rice 
Institute, Houston, Texas. The commercial exhibits 
were again in charge of Colonel H. S. Kimberiyf 
director of the commercial exhibition. 

To the many exhibitors who made the exhtbitioii 
possible, the permanent secretary is glad to expteeA 
the appreciative thanks of the aasooiation. 

THE ASSOCIATION PRIZE 

The ninth award of the American Aesociafion 
of $1,000 iraa made on January S to C. ^ 
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of the Univereity of Tire^& Medical School, for hie 
paper entitled “A Stody of living Nerves,” presented 
before Beetion F (Zoology) and the American Society 
of Zoologists. This prize is awarded annually to 
the author of a noteworthy contribution to science 
presented at the annual meeting and shown in the 
genera] program. The association is able to make 
these annual prize awards through the generosity of 
a member who prefers to remain anonymous. A list 
of the names of those to whom the prize has been 
awarded is shown below, together with the topics 
dealt with in the winning papers. 

(1) The Cincinnati award, January, 1924, L. E. Dick¬ 

son, for contributions to the theory of numbers. 

(2) The Washington award, January, 1925. Divided 

equally between Dr. Edwin P. Hubble, for con¬ 
tributions on spiral nebulae, and Dr. Xj. B. Cleve¬ 
land, for contributions on the physiology of 
torroites and their intestinal proioxon. 

(3) The Kansas City aw’nrd, January, 1926. Dr. Day- 

ton C. Miller, for contributions on the ether-drift 
experiment. 

(4) The Philadelphia award, January, 1927. Dr, George 

D. Birkhoff, for mathematical criticism of some 
physical theorios. 

(5) The Nashville award, January, 1928. H. J. Muller, 

for contributions on the influence of x-rays on 
genes and chromosomes. 

(6) The New York award, January, 1929. Oliver 

Kamm, for contributions on the hormones of the 
pituitary gland. 

(7) The Des Moines award, January, 1930. A, J. 

Dempster, for contributions on the reflection of 
protons from a calcite crystal. 

(8) The Cleveland award, January, 1931. M. A. Tuve, 

L. H. Hafstad and O. Dahl, for contributions on 

the production of beta rays and gamma rays by 

means of high-voltage vacuum-tubes. 

(9) The New Orleans award, January, 1932, C, C. 

Bpeidel, for contributions to the study of living 
nerves. 

The permanent aecretaxy has prepared the follow¬ 
ing short account of the prize paper from notes sup¬ 
plied by the recipient, Dr, C, C. Speidel: 

By a special technique, inelnding the nse of dark-field 
illumination, it was possible for the first time to watch 
directly in the living organism two fundamental activi¬ 
ties of nerve fibers; namely, (1) the behavior of the 
actively moving tip of a single fiber as it grows toward 
the skin, and (2) the prooess of formation of the myelin 
sheath which later encases the fiber. Small frog tadpoles 
were need and the observations were made oh the devel¬ 
oping nerves of sensatioB in the transparent tail fin. 
While the animal was kept lightly anesthetized, a region 
woe studied for a period of several hours. The tadpole 
was then replaced in pond water and the following day 
the satne region and the same nerve fibers were again 
observtjdL In this inaiOBer the same Individual fibers and 


sheath cellB were watched daily for as long as several 
months. 

Experimentally, many actively growing nerve sprouts 
may be induced if the tip of the tail is sectioned and 
regeneration allowed for a few days. At the tip of each 
sprout is an enlargement, called a growth cone,’^ 
While at rest the growth cone is rounded and smooth in 
contour. In action, however, a number of extremely 
delicate processes are continually being extended and 
retracted, as if the immediate vicinity is being explored 
for a favorable route. The growth cone advances by a 
slow irregnlar flowing motion, spinning the ner^'e fiber 
behind it. It often displays a marked tendency to fol¬ 
low the fibrous processes of tissue cells which it meets, 

A slight temporary obstruction in the path of the 
growth cone may cause a small thickening, or varicosity, 
to be loft behind. A more formidable obstruction may 
lead to giant cones, or to the formation of branches. 
Occasionally, when an insuperable obstacle Is encoun¬ 
tered, the growth cone is pinched off, and a new cone 
develops, which then starts its progress in a new direc¬ 
tion. 

Following the first, or pioneer, cone of growth come 
the second, third and later cones, each spinning a fiber 
of its own. As these usually adhere to the first fiber, a 
small nerve is thus formed. Ordinarily those grow out 
in the same direction, but a few cases have been seen 
showing that two growth cones may migrate along a 
nerve in exactly opposite directions at the same time, 
thus passing each other. Several varieties of nerve nets, 
or anastomoses, have also boon observed in process of 
formation. 

Subjection of the entire animal to electrical stimula¬ 
tion causes no appreciable effect, either on the rate or 
direction of growth of active cones. 

As nerve fibers become more mature, many acquire a 
sheath consisting of a fat-like substance called “myelin.** 
The myelin sheath protects, nourishes and insulates nerve 
fibers. It is formed in segments, the first ones appear¬ 
ing near the nerve roots. Observations on the complete 
process of formation of nearly 100 myelin segments show 
that each segment is formed through the cooperation of 
a “sheath cell** and a nerve fiber. Not all nerve fibers, 
however, are equally ripe for myelin a tion. Those sprouts 
which emerge from a myelin sheath are especially ripe 
for myelin sheath encasement, as soon as a sheath cell 
arrives. 

The myelin sheath is not very stable, and under con¬ 
ditions involving slight injury or irritation it degener¬ 
ates. Many varieties of repair and readjustment of the 
myelin sheath have been watched. In all these a domi¬ 
nating rdle is played by the sheath colls. These cells 
exhibit exquisite sensitivity to nearby nerve injuries or 
abnormalities, and respond in an appropriate way to lud 
in the restoration of normal conditions. Under the 
proper stimuli they may travel in either direction along 
a fiber, or transfer from one nerve to another, or mul¬ 
tiply. 

Detailed histories of the stumps of sectioned nerves 
reveal that several varieties of nerve regeneration may 
be dlsitlnguiebed. These records afiord a reasonable basU 
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tor the interpretation of th© puezling apparent * * healing 
by ftrst intention ’' of certain cut nerves. 

BUSINESS PROCEEDINGS OF THE COUNCIL 

The executive committee of the council met on Mon- 
day morning, December 28, and the council met in 
the afternoon of the suine day. The council held 
other sessions on Tuesday, Wednesday and Thursday 
at 9 o’clock, and the executive committee held a ses¬ 
sion immediately following each of these council ses- 
sions. Tiie following items of business were trans¬ 
acted : 

1. A report of the eoujinittee on the place of science 
in education, preaontod by Dr. Otis W. (hildwell, chair¬ 
man of the committee, was accepted. It w^aa voted (a) 
that the chairman of the apccial committee write a atory 
of tho work done and prizes awarded for the news¬ 
papers; (b) that if possible the competition be repeated 
as soon as fujids are available, and (c) that tho associa¬ 
tion greatly appreciates the services of Dr. Otis W. 
Caldwell. 

2. A report of the committee on source books in the 
history of the sciences, presented by Dr. Gregory D. 
Walcott, chairman of tho committee, was accepted, 'with 
the expression of its gratification at the value of the 
work accomplished. 

3. A report of the committee on popular science book 
lists, presented by Dr. Joseph L Wheeler, chairman of 
the committee, was accepted, with congratulations to the 
committee, and especially its chairman, on the success 
of the undertaking, 

4. Seven hundred and fifty fellows, nominated by the 
various sections and approved by the section committees, 
wore elected as follows: A, 22; B, 44; C, 73; D, 25; 
E, 43; F, 9fi; G, 70; 11, 27; I, 26; K,10; L, 33; M,159; 
N, 17; O, 63; Q, 50. 

5. The prize committee for the New Orleans meeting 
was constituted as follows: Dr. G. 11. Barker, ehairman; 
Dr. H. C. CowloH, Dr. E, Jt. Laird, Dr. Harold Hotelling 
and Dr. C. C. Bass. 

6. It was voted that it is impossible for the associa¬ 
tion to accept moniberahip in the International Federa¬ 
tion of Technical Agriculturists Associations, but an in¬ 
vitation was extended to tho federation to hold meetings 
with the association. 

7. Pi Gamma Mu (Social Science Fraternity) was ac¬ 
cepted as an associated society. 

8. It was voted that the meeting places for the next 
three years bo definitely fixed, providing satisfactory ar¬ 
rangements cun be made for the Snn Francisco meeting, 
os follows: 

Biimwr Winter 

1932 Syracuse 1932-83 Atlantic City 

1933 Chicago 1933-34 Boston 

1934 San Francisco 1934-35 Pittsburgh 

9. After a discussion of policies the council voted that 
it favors holding the winter meeting of 1935-36 at Ha- 
"vana, Cuba, provided satisfactory arrangomentR can be 
made. 


10. It was voted to approve the other meetings, as 
listed, unless unforeseen difficulties arise, as follows: 

Bummer Winter 

3935 Minneapolis 1935-36 Havana 

1936 Rochester 1936-37 Washington 

1937 Denver 1937-38 Indianapolis 

1938 Tentatively a 1938-39 Atlanta or Houston 

Canadian city 

n. A committee was appointed to confer with the 
Patent, Trademark and (k>pyTight Boction of the Ameri¬ 
can Bar Asstjciation, composed of the following mom- | 
hers: Dr. F. G. Cottrell, rhmrnia?f; Dr. Paul D. Footo^ 
and Dr. A. F. Woods. 

12. The following were electod to emeritus life mem¬ 
bership; Colonel David Alexander Lyle (M78, P80); 
John W. Cloud (M79, F86), and Rear Admiral Jefferson 
P. Moser (M79, F89). 

13. Tho president of the association for 1932 was 
designated to represent the assoeintion on tho occasion 
of the fiftieth anniversary of the Royal Bociety of 
Canada. 

14. The audited financial reports of tho permanent 
secretary and of tho treasurer were accepted, 

15. As a matter of information a brief history of tho 
Hector Maibcn Bequest, estimated at over $30,000, and 
progress made in settlement of the estate was presented 
by Dr. Henry B. Ward, 

16. A request of the Southwestern Division that it be 
allowed to name a permanent representative on the coun¬ 
cil was referred to the executive committee for con¬ 
sideration and report. 

17. Dr. Philip Fox was elected general chairman of 
the local committeo for the Chicago meeting, June 19- 
30, 1933. 

18. A report of the committeo on foreign guests at the 
Chicago meeting was made by Dr. J. McKeen Cattell. 
The plane include the invitation of 76 foreign guests, 
and provision of $1,000 for the expenses of each. 

19. Arrangements for tho Atlantic City meeting in the 
winter of 1932-33 were discussed by tho permanent sec¬ 
retary, He was authorized to organize the Atlantic City 
meeting from the Washington office. 

20. It was reported by Dr. E. B. Wilson that the 
statisticians desired to meet with the association at At¬ 
lantic City, 

21. Arrangements for the Boston meeting in the 
winter of 1933-34 wore discussed by Dr. Karl T. Comp¬ 
ton. The council agreed to leave these matters to be 
worked out by Dr. Compton and Dr. E. B. Wilson. 

22. A resolution favoring the ostablishmont of type- 
plant gardens of patented varieties of plants, reported 
from tho American Genetic Association, was approved. 

28. The council requested the permanent secretary to 
send appropriate telegrams to Dr. Franz Boas, president 
of the association, and to Dr. Thomas Hunt Morgan) 
tiring president of the association, who were absent 
from the meetings because of illnesA 

24. It was voted to change the date of the beginning 
of the Atlantic City meeting from December 26 to Be- 
cembex 27, 1982. 
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26, Acting upon & suggestion from Captain N. H. 
llecV, chairman of the Secretaries' Conference, it was 
voted that the present motliod of electing fellows be sus¬ 
pended for one year. 

26. Dr. Elder discussed the progress being mode in 
the arrangements for the Syracuse meeting in the enm- 
mer of 1932, 

27. The Duron J. H. Ward project was reported to the 
council by Mr. Alfred Cowles, III, who reported favor¬ 
ably after an investigation of the project. A letter 
from Dr. Ward was read by the permanent secretary. 
After much discussion of the various policies involved, it 
was voted to ajjprove the project in principle, subject to 
m(^dification in details by a special committee consisting 
of Dr. W. B. Miinro, California Institute of Technology, 
chairma7i; Dr. C. F. Rnoa, permanent secretary; Mr. 
Alfred Cowles, IJJ, Colorado Springs. 

28. It was voted to approve the expenditure of $300, 
for three emeritiis life inombershlps, $2,000 to grantees 
in aid of research, and $1,000 for the committee of one 
hundred. 

29. The report of the committee of one hundred on 
Kcicntific research, as presented by Dr. Rodney II. True, 
tiic secretary, was accepted. 

30. A special committee was authorized to cooperate 
with other agencies in improving the broadcasting of 
Hcieniihe programs. Dr. K. A. Millikan was named as 
chairman of the committee, tlie remaining members to be 
named by tlxe chairman of the executive committee with 
the advice of Dr. Millikan. 

31. A resolution, approved by Section H (Anthro¬ 
pology), favoring the establishment of a center, or of 
centers, for the study of the laws of growth, mature de¬ 
velopment and senile decay from the points of view of 
the anatomist, the physiologist and the psychologist, was 
adopted. 

32. Oflficors wore elected os printed in the issue of 
SoiENCK for January S, pp. 41 and 42. 

THE PRESIDENT ELECT 

(By W. W. Cort) 

At the annual meeting of the American Associa¬ 
tion for the Advancement of Science at New Orleans, 
I>r. John J. Abel, professor of pharmacology at the 
Johns Hopkins University Medical School, was 
elected president of the association for 1932. Dr. 
Abel is the first pharmacologist to hold this office and 
the third representative of the medical sciences in the 
last tliirty years, the other two being Dr. William H. 
Welch and Dr. Simon Flexner. Dr. Abel's position 
as the foremost figure in pharmacology in this coun¬ 
try and his long and distinguished career as a teacher 
and an investigator make him preeminently deserving 
of tliia great honor. 

Hr. John J, Abel was born on a farm near Cleve¬ 
land, Ohio, on May 19, 1857, He graduated from 
the University of Michigan in 1883 and spent the 
following year in graduate study in the Johns Hop- 
hina University. Realising as few men in this coun¬ 


try did at that time the need of a broad scientifle 
training for entering the field of medicine he spent 
the next seven years in studying chemistry, biology 
and medicine in a number of leading universities in 
Europe. Few men have ever had such contacts with 
great European leaders of the medical, chemical and 
biological sciences. In 1888 he received the M,D. 
degree from the University of Strassburg and in 
January, 1891, he was called to the University of 
Michigan as professor of materia medica and thera¬ 
peutics. Dr. Abel's appointment to this professor¬ 
ship was a very significant event in the history of 
pharmacology in this country, for he was the first 
man to hold a full-time position in this subject, free 
to devote his entire time to teaching and research un¬ 
hampered by outside medical practice. In 1893, at 
the opening of the Johns Hopkins University Medical 
School, he accepted the professorship of pharmacology 
and has held that position ever since. In fact, for the 
first fifteen years of his work in Baltimore he gave 
the instruction in physiological chemistry as well 
as in pharmacology. With the facilities at his com¬ 
mand he was soon able to develop a strong depart¬ 
ment in pharmacology and was early recognized as 
the lender in this field in the United Stales. Dr. 
Ahol retires from the professorship of pharmacology 
at the end of the present school year at the age of 
seventy-four. As stated in his request for retirement 
this change means to him relief from teaching and 
administrative duties which will give him the oppor¬ 
tunity to devote himself more intensively to his own 
researches. It is particularly fitting that the retire¬ 
ment of such an outstanding figure in the field of 
medical science should be marked by such a signal 
honor as the election to the presidency of the Ameri¬ 
can Association for the Advancement of Science, 
Many have been the honors that have been heaped 
upon Dr. Abel during the long years of his scientific 
activity. He is a member of the National Academy 
of Sciences, the American Philosophical Society and 
a large number of medical, pharmacological, physio¬ 
logical and chemical societies in this country and 
abroad. In 1908 he served as president of the Ameri¬ 
can Society of Biological Chemists and in 1909 and 
1910 was president of the American Society of Phar¬ 
macology. Honorary degrees have been conferred on 
him by the University of Michigan, the University of 
Pittsburgh, Cambridge University, Harvard Univer¬ 
sity, the University of Lwow and Yale University. In 
1925 he received the first award of the Research 
Corporation of New York. In the same year he also 
held the first lectureship of the Kober Foundation of 
the American Association of Physicians. In 1927 he 
received the Willard Qibbe Medal of the American 
Chemical Society, and in 1928 the Chemical FonndA- 
tion established in his honor at the Johns Hopkins 
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University the John Jacob Abel Pund for Eescarob 
on the Common Cold. 

Important among Dr. Abel's accomplishments has 
been the part he has played in the organization of 
societies and the founding of journals. The found¬ 
ing of the American Society of Biological Chemists 
and the American Society of Pharmacology and Ex¬ 
perimental Therapeutics -was to a very large extent 
due to his efforts. In 1905, conjointly with the late 
C, A. Herter, he started the Journal of Biological 
Chemistry, which now appears in four volumes a 
year. In 1909 he gave up the editing of this journal 
and founded the Journal of Pharmacology and Ex^ 
perimental TherapeutieSf which he still edits in asso¬ 
ciation with Dr. Dixon of Cambridge. The high 
standards he has set as editor of these two journals 
have greatly influenced lliu quality of publication in 
these fields in the United States. In recognition of 
this and of his important research contributions, 
Volume 29 of the Journal of Pharmacology and Ex^- 
perimental Therapeutics was dedicated to him in 1926 
by his friends and pupils. 

Tt is difficult even to mention in the brief space 
of such an article as this Dr. Abel's research con¬ 
tributions to the fields of biochemistry and phar¬ 
macology. He is probably best known for his phys¬ 
iological and chemical studies of the products of 
internal secretion known as hormones. In 1896 he 
began work on the isolation of the hormone elabo¬ 
rated in the medullary portion of the suprarenal 
gland which has such an extraordinary action in 
raising the blood pressure. A number of years were 
devoted to this problem with the result that the active 
principle was obtained in the form of a monohenaoyl 
derivative to which Dr. Abel gave the name epineph¬ 
rine. This led to the discovery of the free base, 
adrenaline, by Takamine. This pioneer work has 
been followed by literally thousands of papers by 
other investigators on the physi<7]ogical action, chem¬ 
ical constitution and medical uses of this product. 
Later, 1906 to 1908, he succeeded in isolating the 
poisonous principU*s of the deadly mushroom, 
Amanita phalloides. Later came the period of re¬ 
search on vividiffusion, during which he devised a 
method by which the blood from a living animal can 
be deflected from the body, passed through a dialyzing 
apparatus and then returned to the body. The most 
recent of Dr. Abel's major achievements and in many 
ways the most important was the isolation of the 
pancreatic honnone, insulin, as a crystalline com¬ 
pound. This discovery not only has great medical 
importance, but is the first example of tho isolation 
of an internal secretion product that must be classed 
with the proteins. 

Important as Dr. Abel's researches have been in 
the fields of biochemistry, pharmacology and thera- 
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peatics, perhaps even a greater contribution baa been 
bis influence on the large group of investigators who 
have gone out from bis laboratory to win diatinctioii 
in many parts of the world. Many of the most im¬ 
portant positions in the field of pharmacology in 
this country are held by men who were at one time 
his associates or students. Investigators have come 
from foreign countries to sit at his feet and have 
returned with new knowledge and enthusiasm. Hia 
efforts are, therefore, being multiplied many fold by 
the work of his students and his students' students. 

Dr. Abel has always worked on difficult fields and 
has never chosen the easy, obvious lines of iresearcb. 
He has never followed the prevailing currents in his 
subject but has been the one to start new currents. 
He has emphasized the broadness of pharmacology, 
and by example and instruction has urged his stu¬ 
dents to choose their own problems and follow them 
wherever they might lead. His point of view has in 
this way broadened the whole field of pharmacology, 
and has emphasized constantly its fundamental rela¬ 
tionship to chemistry and biology. Dr. Abel has 
never subordinated his associates and students to his 
own work, but has constantly urged them to find and 
follow out their own problem.^. As a technician he 
is probably unsurpassed in the manipulation of minute 
quantities of chemicals. For Dr. Abel his scientific 
research is not only his day's work but oIbo his rec¬ 
reation and religion. He has allowed nothing to 
disturb the continuity of his research effort and now 
that bo is retiring from his teaching and administra¬ 
tive ^duties he has already planned for bis future in¬ 
vestigations problems enough for a lifetime of work. 
So the newly elected president of the American 
AsOboiation for the Advancement of Science wo have 
not alone an eminent representative of the medical 
sciences, but a man who exemplifies perhaps as well 
as any one in the world tho highest ideals of scientific 
research. 

SESSIONS OF THE SECRETARIES’ 
CONFERENCE 

{Report from jp. E. Brown) 

The Secretaries' Conference and complimentary 
luncheon were held in New Orleans, on Monday noon, 
with Mr. N. H. Hcck presiding. Thirty-nine secre¬ 
taries or representatives and members of the executive 
committee were in attendance. The method of riee- 
tion of fellows by the association was the chief topic 
considered, tho discussion being led by Dr, Qeorge T* 
Hargitt, who suggested some modifications of tbe 
present plan, in order to avoid some of the present 
difficulties. It was deemed necessary that the subjeet 
receive further careful study before any deftlute 
recommendations could be m^e, and the cbabiaUMi 
was authorized to appoint a special committee to 
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eider the entire fello^hip problem and report by 
June 1,1932. The organiasation for the eutnmer meet* 
ings was also discussed and the appointment of a spe* 
oia! committee to study and report on this matter was 
authorized. The chairman of the conference for 1932 
is Mr, N. H. Heck, secretary of Section and the 
secretary is Professor P. E, Brown, secretary of Sec¬ 
tion 0. 

THE GENERAL SESSIONS 

The aeries of five evening lectures held at the 
Municipal Auditorium were by far the best attended 
Jeclures in the history of the association. These lec¬ 
tures, designed for the general educated populace of 
the host city and for acientiats in all fields of scien¬ 
tific endeavor, encourage the cultivation of the broader 
aspects of scientific thought and the Interchange of 
ideas between the several groups of men and women 
of science. Men of the highest eminence pr(?»ented 
these addresses in non-technical language in such a 
way that they were of maximum benefit to laymen and 
scientists in other fields of work. The following brief 
reports are based on notes supplied by Science Ser¬ 
vice. 

Dr, Richard P. Strong, of Harvard University, who 
gave the first of the evening lectures, declared that a 
tropical scourge, afflicting desceudants of the Maya 
now living in coffee-growing highland regions of 
Guatemala, can be wiped from the face of the earth 
by Buzpcal treatment to remove unsightly tumors and 
isolation of infected inhabitants who have not yet 
developed tumors. A single kind of fly, known as 
the coffee fly, which is related to the turkey gnat of 
the southern United States, is the intermediate host 
or transmitter of this disease. When a coffee fly bites 
a sufferer from the disease, it is infected with one 
stage of the worm, Filaria onchooerca, which causes 
the disease. The worm undergoes a oertain develop¬ 
ment in the fly and is then passed on to a well person 
bitten by the fly. The plague of the fiery serpents 
that afflicted the Hebrews in the wilderness (chapter 
21 of Numbers) was caused by the oldest known 
parasitic worm, Filaria tnedinansia, which is a com¬ 
mon aflliction in Bible lands and India to-day. Dr. 
Strong also described a number of other Filariae. 

Application of the methods of science to every-day 
affairs to bring the world out of its state of economic 
upheaval was urged by C. F. Hirsbfeld, who addressed 
the Society of the Sigma Xi at the joint meeting with 
the association on Tuesday evening. He declared that 
iu the fields that are generally designated as political, 
social and economic we still proceed largely upon the 
basis of tradition, expediency, sentiitient, almost any¬ 
thing except determined fact. '^Th® blame for such 
a situation appears to lie directly upon the shonlders 
of thoee who have bjcen eootent to use the research 


method in their own narrow flelds to cause world- 
stirring changes without giving thought to the col¬ 
lateral products of their work and without recognizing 
their responsibilities in connection therewith.^' Until 
the research method is applied to the social sciences 
“the world must continue to utilize one expedient after 
another as temporary palliatives and to be subject to 
frequent serious and lamentable upheavals which serve 
as temporary outlets for pent-up, unbalanced 
stresses.'’ 

Wednesday evening was given over to a memorial 
program to Thomas Alva PJdison, who was one of the 
founders of the association’s oflleial journal, Soienobl 
Dr. R. A. Millikan, in speaking on Edison as a scien¬ 
tist, said: “During the war, when we were both en¬ 
gaged in Washington, I spent an evening or two with 
him. He was then, at the age of seventy and more, 
reading some of the newer books that were then ap¬ 
pearing in the field of pure science, and asking intelli¬ 
gent questions about them, too. His ears were gone, 
but there had been no crystallizing of his mind.” Dr. 
Karl T. Compton told about Edison’s laboratory in 
war-time. He described several search-and-trial meth¬ 
ods used by Mr. Edison, but concluded by saying; 
“It is a mistake, however, to think that all Edison’s 
work was carried on by the search and trial method. 
Back of everything which he did or tried there was 
always an idea. The starting point was always the need 
of accomplishing some purpose, the 8(H!ond stage 
seemed to be the suggestion of various ways of ac¬ 
complishing that purpose, and the final stage consisted 
in trying out these suggested solutions in as thorough 
and systematic a manner as possible in order to find 
the best.” Dr. Frank B. Jewett, vice-president of the 
American Telephone and Telegraph Company, gave 
an account of some of Edison’s important contribu¬ 
tions to industry and civilization. Dr. Charles L, 
Edgar, president of the Edison Electric Illuminating 
Company of Boston, gave an appreciation of Mr. 
Edison, based on personal acquaintance. These trib¬ 
utes were printed in the issue of Soiknob for Janu¬ 
ary 15. 

On Thursday evening Dr. Floyd A. Nagler, of the 
University of Iowa, declared that engineers, who two 
centorioB ago first attempted to master the Mississippi, 
should have begun at Cairo, Illinois, where the lower 
Mississippi begins, and not near New Orleans, where 
the river nears the Gulf of Mexico. “If engineers had 
started at Cairo with their dikes and levees and pro¬ 
ceeded downstream, the folly of trying to exclude the 
Mississippi from all the surrounding plain would 
have been apparent. The problem has been made one 
of flood protection^ whereas it should be one of flood 
passage.” 

On Friday evening Professor Irving Fisher deelared 
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that widespread liquidation, such as has been going 
on in this period of depression, docs not have the 
intended effect of reducing debts but incroa8(*s them 
in the sense of making every unpaid dollar more 
burdensome. Even the most discreet and conservative 
business men have greater burdens of debt forced 
upon them by the distress selling of enormous quan¬ 
tities of collateral and all other forms of securities, 
which deflates prices of things sold and wipes out 
currency. In 1.925 Groat Britain became bound to 
the United States in the sum of $4,600,000,000 and 
by punctiliously keeping up interest and reduction of 
principal now owes $4,425,000,000. It would seem 
that her debt has been reduced, but Professor Fisher 
contended that, due to the bloated dollar of to-day, 
Britain now owes us $6,700,000,000 in terms of the 
dollar of 1925, Much of the present trouble can be 
traced to our failure to understand that money is a 
mechanism that can get out of order, inflations with 
their booms and deflations with their depressions. 

On Tuesday afternoon, at a joint session of the 
association with the mathematical societies, the ninth 
Josiah Willard Gibbs lecture was delivered by Pro¬ 
fessor P. W. Bridgman, of Harvard University, on 
the subject ‘‘Statistical Mechanics and the Second Law 
of Theniiodynamics." The speaker presented some 
very interesting interpretations of the bearing of 
statistical mechanics, in its present stage of develop¬ 
ment, on certain fundamental notions of physical 
theory. He offered a refutation of some of the con¬ 
tentions of Eddington and Lewis with regard to the 
nature of time, namely, Eddington^s idea as to the in¬ 
crease of entropy being the determining feature in 
deciding the direction of time flow and Lewis’s ideas 
on the symmetry of time in physics. The address as 
a whole emphasized the limitations, as well as the 
usefulnes.^ of the methods of statistical mechanics. 

A number of important general eessiofls were held 
in the afternoons under the sponsorship of various 
sections. Accounts of these are given in the sectional 
reports of scientific sessions. 

THE SCIENTIFIC SESSIONS 

The following accounts of the sessions of the sec¬ 
tions and societies^ that met simultaneously with the 
American Association this year have been prepared 
by the permanent sccretaiy from reports furnished 
by the several section and society secretaries as indi¬ 
cated. They are arranged according to the asapeiation 
sections. Several societies are shown as related to 
both the zoological and botanical sections, and another 

1 Oflicially associated organizations that are affiliated 
with the American Association are designated by one or 
two asterisks (showing that they each have uno or two 
representatives in the association council, respectively). 
O&er offciatly associated organizations are each desig¬ 
nated by a dagger. 


group is related to all sections. Reports were re¬ 
quested from the secretaries of aU organizations shown 
in the general program of the New Orleans meeting, 
and almost all responded. 

SECTION A (mathematics). **AMERICAN MATHEMATI¬ 
CAL SOCIETY. *• MATHEMATICAL ASSOCIATION 
OF AMERICA 

(Heport from C, N. Moore and IF. D. Cair^ts) 

On Tuesday Section A joined with the American 
Mathematical Society and the American Physical 
Society in a joint program presented by leading rep¬ 
resentatives from the mathematical and physical 
groups. Professor G. D. Birkboff gave an exposition 
of some of his recent important reseurcheB on stability 
and instability in physical systems. Physical systems, 
obeying a law of uniformity expressed by a set of 
differential equations, wore classified as of three main 
types; (a) non-recurrent, (b) recurrent and (c) vari¬ 
ational. In the non-recurrent case, illustrated by the 
motion of a particle in a line subject to an arbitrary 
law of force, the motion is always (in the sense of 
probability) in the immediate vicinity of the “central 
motions” previously defined by Professor Birkhoff, 
which form a recurrent set of motions. In the recur¬ 
rent case, when there is an invariant integral and a 
closed manifold M of states of motion, a certain recur¬ 
rence theorem and the “ergodio theorem,” recently 
established by tlie speaker, are fundamental. The 
outstanding and extremely difficult problem here is to 
determine the type of transitivity which holds, and in 
particular whether a given system is strongly transi¬ 
tive in the sense of Ilopf. The variational systems 
derived from a variational principle are also recur¬ 
rent if the manifold is closed. Here the ergodic func¬ 
tion T(e), in which T is the least time required for 
any motion to pass within distance e of all points of 
the manifold, is a fundamental notion. Distinctions 
between different types of variational systems are 
made on the basis of the rate of increase of T(e) as e 
decreases. 

Dr. W. F. G. Swann discussed the relationship of 
the various wave mechanical the(>ries. He maintained, 
in particular, that although it is customary to retain 
the idea of a particle electron in the language of the 
theory, the theory itself makes no logical use of such 
entities. Its story must be regarded as complete with¬ 
out them. A similar remark may be made as regards 
the photon, considered as a light corpuscle. The 
properties of protons and electrons, as thought of » 
few years ago, have become matter foreign to the 
future of the wave mechanical concepts; and to try 
to force them into a permanent place in telling the 
story of atomic phenomena is like trying to base the 
discussion of the water motions of a rough sea upon 
the motions of the ships which are tossed about ih it 
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Dr. Swann also discussed Heisenberg’s principle of 
indetermination and the deterministic view of the uni¬ 
verse. He pointed out that the question of whether 
we should describe the answers in terms of laws of 
causality, or partly in terms of laws of chance, is to 
some extent a matter of choice. It is always possible 
to describe any sequence of events over a finite time 
in terms of the laws of causality, but a description 
in terms of the laws of chance may be more con¬ 
venient, and simpler. We must remember that we can 
not claim that one theory of the universe is right and 
all others wrong. There may be many which fit the 
same observed facts. 

Finally, issue was taken with the customary con¬ 
clusion to the effect that the laws of probability de¬ 
mand the so-called heat death of the universe. It 
was pointed out how phenomena leading to other con- 
cluBiouB could exist, and yet be of such a nature as to 
have permitted us to go through in our world exactly 
the mental development we have gone through. In 
spite of the existence of such phenomena, we could 
have discovered the second law of thermodynamics, 
could have invented the statistical theory of thermo- 
dyuamicB and have been tempted to extrapolate our 
couelusiouB to the belief that the phenomena in ques¬ 
tion were impossible. (See the report of Section B.) 

The afternoon program was opened with the ad¬ 
dress of the retiring vice-president for Section A, 
Professor G. A, Bliss. This address dealt with 
various mathematical methods that have been used in 
the quantum theory, pai’ticularly those that belong in 
the field of the calculus of variations and related 
mathematical theories. 

The ninth Josiah Willard Gibbs lecture was deliv¬ 
ered by Dr. P. W. Bridgman on Tuesday afternoon. 
(See ‘^General Sessions.”) 

The feature of the Wednesday moniing program 
of the American Mathematical Society was the presen¬ 
tation of the Cole Prize in the theory of numbers to 
Professor H. S. Vandiver for work on FermaPs Last 
Theorem. He responded to the award by giving an 
interesting account of the advances he has made 
toward a complete discussion of this famous problem, 
which has intrigued the mathematical world for nearly 
three centuries. 

The following offleers of the American Mathemati¬ 
cal Society were elected: Vice-presidents, Professor E. 
W. Chittenden and H. H. Mitchell; secretary, Profes¬ 
sor R. G, D. Richardson; treasurer, Professor G. W. 
Mullins; associate secretaries, Professor M. H, Ingra- 
Jiam and Professor T. M. Putnam; member editorial 
committee of the Bulletin, Professor W. R. Longley; 
wembst* editorial committee of the Transactions, Pro¬ 
fessor J. D. Tamarkin; member editoriai committee of 
Ameriean Journal of Mathematics, Professor A. 


B. Coble; member editorial committee of the CoUo* 
quium Publications, Professor R. L. Moore; members 
of council, Professors C. R. Adams, Arnold Emch, T. 
R. Hollcroft, C. C. MLacDuffee, W. E. Milne, E, H. 
Moore, 

On Thursday morning there was a joint session of 
the American Mathematical Society and the Mathe¬ 
matical Association of America, at which Professor 
E. R. Hedrick, representing the former organization, 
delivered his retiring presidential address, entitled 
^^Non-Analytic Functions of a Complex Variable.” 
The speaker first reviewed the history of efforts that 
have been made to extend the field of application of 
the olassioaJ theory of functions of a complex variable. 
These various generalizations include tlie extctision to 
functions of several complex variables, the functions 
of hypercompJcx number systems, the functions of 
variables on surfaces or in u-dimensional spaces and 
functions defined on special sets of points. Other 
forms of generalization include those that generalize 
the fundamental differential or integral equations that 
are connected with the classical theory. He empha¬ 
sized that many fundamental theorems of the classical 
theory, such as the mean-value theorems, the Morera 
theorems, the Liouville theorems and theorems of 
certain specified types, hold good also for the func¬ 
tions here discussed. 

On Thursday afternoon Section A joined with 
Section K to listen to an interesting paper by Pro¬ 
fessor E. B. Wilson and Miss Ruth R. Puffer on 
‘‘Laws of Population Growth.” (See the report of 
Section K.) 

In addition to the above-mentioned special features, 
the American Mathematical Society held sessions on 
Monday morning, Monday afternoon and Wednesday 
morning for the presentation of contributed papers. 
A joint dinner for all mathematicians present was 
held on Wednesday evening at the Patio Royal 
Restaurant. 

At the joint meeting of the Mathematical Associa¬ 
tion of America with the American Mathematical 
Society on Thursday morning, Professor R, D. Car¬ 
michael, of the University of Illinois, gave an ex¬ 
tended summary of recent research work in the theory 
of numbers; this excellent paper will appear in the 
American Mathematical Monthly, The Mathematical 
Association also held a separate session on Thursday 
afternoon. Professor C. R. Sherer, of Texas Chris¬ 
tian University, gave an account of a method for the 
conduct of freshman mathematics courses whereby he 
made manifest that there was a distinct gain in effi¬ 
ciency. Professor Otto Dnnkel, of Washington Uni¬ 
versity, extended to various integrals a process of 
substitution involving “proportion by composition,” 
which is used occasionally in only one special elemen- 
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tary into^al. Professor Dunham Jackson gave the 
outline of a course in Fourier Series as he has pre¬ 
sented it to a class which combines first-year graduate 
students along with students who have had just one 
year of the calculus. This kind of a course will make 
possible a grasp of the method of Fourier Series at an 
earlier stage than is usual in collegiate or graduate 
mathematics. At the annual business meeting Pro¬ 
fessors W. H. Bussey and G. C. Evans were elected 
vice-presidents for 1932, and Professors H. E. Bu¬ 
chanan, W, B. Ford, E. H. Hedrick and W. R. Long- 
ley were elected members of the board of trustees for 
three years. Professor W. B. Carver, of Cornell Uni¬ 
versity, has succeeded Professor Bussey as editor-in- 
chief of the Monthly, 

fiECfTlON B (physics). ♦‘aMKRIOAN PHYSICAL SOClBrTY. 
•aMKRIOAN meteorological society. ••AMER¬ 
ICAN ASSOCIATION OF PHYSICS TEACHERS 
(Reports from A, L. Hughes, E, Allan Aime 
and Glen W, Warner,) 

The meeting of Section B was presided over by 
Professor Bergen Davis, of Columbia University. 
The meeting opened with the address of the retiring 
vice-president, Professor F. K. Kichtmyer, on “The 
Romance of the Next Decimal Place.” 

He pointed out that the ever-increasing precision 
with which the physicist measures physical quantities 
ifl one of the important factors in the rapid strides 
which physics has made in recent decades. The hunt 
after “the next decimal place” has not only made 
possible more exact statements of physical laws, but 
in very many instances has led to new discoveries. 
Tycho's accurate observations of the motion of Mars 
led Kepler to deduce the elliptical nature of the 
planetary orbits, which in turn played an important 
part in the establishment of Newton’s law of gravita¬ 
tion. Foucault's accurate measurement of the velocity 
of light was the clinching argument for the wave 
theory. The relatively exact establishment of the 
empirical laws of black body radiation provided the 
foundation on which Planck built the quantum 
theory. Lord Rayleigh's dissatisfaction with the 
alight lack of agreement between the density of nitro¬ 
gen obtained from the air and that prepared chem¬ 
ically led to the discovery of argon and other noble 
gases whose existence had not been suspected. Time 
and again new avenues in physics have been opened 
up as a result of increasing the precision of experi¬ 
mental measurements. In fact, a new discovery is so 
likely to result from increased precision that the 
physicist might adopt as his dictum, “Look after the* 
next decimal place and physical theories will take 
care of themselves.” 

The second paper on the program of Section B 
was an invited address on “Solar Radiation as a 


Meteorological Factor,” by Dr. Herbert H. 
of the United States Weather Bureau. The varia¬ 
tions in the heat received from the sun at any one 
point of the earth's surface depend on several factors. 
The chief of these are: (1) Variations in the distance 
of the earth from the sun according to the time of 
the year; (2) variations due to solar declination, 
which causes seasonal variations which are small at 
the equator and increase rapidly as we go to the 
poles; (3) variations due to the changing dust con¬ 
tent (due to volcanic eruptions) of the atmosphere; 
and (4) variations in the rate of emission of heat 
from the sun itself. Dr. Kimball reviewed the evi¬ 
dence for concluding that the weather changes are 
not brought about as the direct result of the slight 
changes in the solar radiation as outlined above, but 
are due almost entirely to the huge differences in the 
intensity of the solar radiation received by the earth 
in the equatorial and polar regrions. Gravity causes 
the heavy cold air to displace the lighter warm air 
at the surface, and a polar-equatorial circulation is 
set up, turbulent in character, especially in winter, 
when the temperature differences are most marked. 
It is to studies of this turbulent polar-equatorial 
movement of air that meteorologists look for improve¬ 
ments in weather forecasting. It is becoming more 
clearly recognized that the atmospheric processes in 
the polar region of both hemispheres play a predom¬ 
inant part in determining the weather changes. The 
next step forward in weather forecasting will call for 
the establishment of well-equipped meteorological 
stations as far north as possible. 

Dr. W. F. G. Swann, the president of the American 
Physical Society, chose as the subject for his presi¬ 
dential address, “Reality in Physios.” The lecture 
began with a review of what constitutes an acceptable 
theory. One that is satisfactory to a mathematician 
may appear to be quite unconvincing to a certain type 
of physicist. To the former, the development of a 
scheme of mathematics in which there is a one-to-one 
correspondence between certain things in the matiie- 
matios and the observable phenomena of nature em:i- 
stitutes a satisfactory theory. The postulates of his 
mathematics become the laws of nature in physieflu 
The unsophisticated physicist will not quarrel with 
such a theory insofar as it correlates ph^omena and 
predicts new ones, but he may feel very dissatisfied 
with the absence of a model or mental picture of the 
processes. He demands not only that a theory should 
work, but that it should be reasonable. The reason¬ 
ableness of the theory is associated in his mind idth 
its reality. To him there is reality in an exfdahntinn 
of a physical process if be can simulate it by 
of a model involving familiar things, sooh as who^ 
springs, weights. A closer analysis, 
thht, BiUt all, reality is a matter of fisdttiiirf 
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wm^thing Whi6h satififiee our undefined sense of the 
fitness of things. The Bohr picture of clear-cut elec¬ 
tron orbits within an atom has now been replaced by 
a set of rules which give the same quantitative results. 
Thus the theoiy has been stripped down to essentials, 
while the superimposed, but superfiuous, orbit pic¬ 
ture, which in the minds of many gave an impression 
of reality to the theory, has been discarded. Yet 
models have proved time and again of the greatest 
assistance in interpreting and stimulating research; 
it would be foolish to ban them. They should, how¬ 
ever, be recognized for what they are; namely, stimu¬ 
lants to thought and not an essentia] part of a theory. 
Heality ^^has no existence outside your own dreams 
and ia often no more than the reflection of your 
own thoughts shining on the face of nature.” (See 
the report of Section A.) 

The remainder of the program of the American 
Physical Society waa made up of three parts. First, 
there was the regular program of contributed papers, 
in which forty-nine reports were presented. Next 
there were two joint meetings with Section A and 
the American Mathematical Society. (See the report 
of Section A.) 

It was particularly fitting that a joint meeting of 
the American Physical Society and the Society of 
Petroleum Geologists should be held at the New 
Orleans meeting, for many of the successful applica¬ 
tions of geophysics have been made in Louisiana and 
Texas. (See the report of Section E.) 

A successful dinner of the American Physical 
Society and of the American Association of Physios 
Teachers was held at the Roosevelt Hotel on Decem¬ 
ber 30. 

Dr. John Patterson, president of the American 
Meteorological Society, discussed in a most interesting 
and instructive manner the methods now used in the 
reduction of the barometer to sea-level, and pointed 
out the fact that in elevated regions the corrections 
applied are often in error. 

Mr. Harvey S. Cole presented material on his study 
of the droughts in Arkansas covering a 32-year 
period. 

Air. Lawrence H. Daingerfleld discussed weather 
and cotton yield in Texas and in conclusion said: 
is quite obvious from this study that purely weather 
factors alone, which might have produced a fair 
or reasonably good crop in the early years, under 
happier conditions or better soil and fewer battling 
pests, may well produce an extremely short crop due 
to new factors or hazards at the present time.” 

Mr. W. F. McDonald indicated that a system of 
wind force terminology referring wind velocities to 
aircraft movement is much more desirable than the 
Beaufort system now used, which waa designed 
primi^y loc use in eonneetlon with seagoing veeadA 


Dr. Isaac Monroe Cline pointed out that under the 
spiral inward circulation theory, relative to the wind 
directions in 45yelou6s, it is generally held that waves 
and swells were sent out from the cyclone center with 
considerable uniformity in all directions. This, how¬ 
ever, ia not true. The storm tide is built up on tho 
coast line only directly in front of and to the right of! 
the line along which the cyclonic center is advancing^ 
Professor W. J. Humphreys presented two papera^^ 
“Sunshine versus Btarshinc” and “Shower and- 
Drizzle.” In the former he corrected some common 
errors regarding the “temperature of space,” and ex¬ 
hibited a method for determining the ab.soluto temper¬ 
ature of an object placed in space at the distance of 
the earth from the sun. Mr. Charles D, Reed showed* 
that in many cases marked weather abnormalities of 
midwinter and midsummer persist over periods of 60 
days or more, and that monthly forecasts could be 
made, based upon these abnormalities. 

Dr. Herbert H. Kimball said that the meteorolog¬ 
ical work in connection with the polar year 1932-33 
is expected to produce results of immediate practical 
value in forecasting weather in middle latitudes. A 
network of stations north of latitude 65^ is to be 
maintained from August, 1932, to August, 1933, in¬ 
clusive. Most of these will be in wireless communica¬ 
tion with the meteorological services of the northern 
hemisphere, so that observations can be entered at 
once on northern hemisphere weather maps. A 
similar system on a smaller scale is planned for the 
south pole. The dynamical interaction between polar 
and equatorial air currents in middle latitudes will 
be studied. 

Mr, Eric R. Miller presented a paper giving an 
account of the work being done at the German 
National Flying Stations. A trained meteorologist 
is attached to each ship to further the interests of 
experimental and research meteorology and to test 
aeronautical instruments. Thunderstorms, icing of 
airplanes, oxygen breathing apparatus, atmospheric 
electricity, aerial photography and the sports of glid¬ 
ing and soaring are all made subjects of special 
study. 

Mr. Grady Norton declared that the lack of an in¬ 
tensive weather reporting service by teletype and 
radio broadcast places much of the burden of advis¬ 
ing aviators upon the forecasters. 

The annual reports of the secretary and treasurer 
showed that the society continued to grow in mem¬ 
bership during the year 1931 and that it was in 
sound financial condition. The following officers were 
elected: Dr, Herbert H. Kimball, president; Mr* 
Henry B, Heiaey, vice-president; Dr. Chadeft P, 
Brooks, eeoretarp; Mr. W. R. Gregg, treasurer; and 
Mr. Robert E. Horton, Professor Alexander G, Mcr 
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Adi«, Mr. Charles L. Mitchell, Mr. Julius M. Sherier 
and Mr. Melvin B. Summers, councilors. 

The program of the first annual meeting of the 
American Association of Physics Teachers included 
discussions of three main topics: (1) “The Introduc¬ 
tory Course in College Physics”; (2) “Research and 
Project Work for Undergraduates”; (3) “Special 
Topics.” Dr. C. J. Lapp gave the plan of the corre¬ 
lated science course for liberal arts students at the 
State University of Iowa. The subject-matter con¬ 
sists of approximately equal amounts of physics, 
chemistry, botany, zoology, geology and astronomy, 
presented in the order named by teachers from the 
various departments. Professor Lapp emphasized 
the experimental nature of the course and the problem 
of proper selection of subject-matter. Ho recom¬ 
mended that such a course should take the time of 
sixteen semester hours. 

Professor A. A. Knowlton, in describing the cul¬ 
tural course in general physics at Reed College, em¬ 
phasized the necessity for making the course attrac¬ 
tive and interesting, but without neglect of the funda¬ 
mentals. He recommended a very liberal amount 
of the new physics interwoven with the classical, a 
unified treatment rather than the traditional sub¬ 
divisions, and a normal amount of mathematics with 
emphasis on the physical interpretation of the 
formulas used. 

Professor Harvey B, Lemon outlined the new phy¬ 
sical science program of the University of Chicago 
and described the 200-pago syllabus prepared for use 
of students and the museum of self-operating experi¬ 
ments. 

The general discussions showed many conflicting 
opinions, but it was unanimously agreed that too 
much is being expected of students of general physics, 
and far too much subject-matter is being included. 
At the business session a permanent constitution and 
by-laws were adopted and plans were perfected for 
promoting investigations in physics education. 

SECTION C (chemistry) 

{Report from C. A. Browne) 

Serjtion C of the American Association for the Ad¬ 
vancement of Science held its meetings on the fore¬ 
noons and afternoons of December 29 and December 
30. Owing to the resignation of the secretary of the 
section, R. R. Renshaw, the duties of this ofllco were 
filled by the chairman, C. A. Browne. Professor C. E. 
Coats, of the Louisiana State University, presided 
over the session of Tuesday morning, and Professor 
H. W. Moseley, of Tulane University, over that of 
Tuesday afternoon. There was an average atten¬ 
dance of about fifty at the different sessions. 

A session devoted to general papers was opened 
by the address of the retiring vice-president, Profes¬ 


sor James F. Norris, of the Massachusetts Institute of 
Technology, upon “Research and the Development of 
Industrial Organic Chemistry.” In the absence of 
Professor Norris, bis address was read by Dr. C. A. 
Browne. A paper upon “New Aspects in the Feed¬ 
ing of Cottonseed Products” by Dr. H. Stevens and 
Dr. E. M. Nelson, of the U. S. Bureau of Chemistry 
and Soils, was read by Dr. W. W. Skinner. Interest¬ 
ing experiments upon the synthesis and isolation of 
Crystalline Vitamin D were described by Dr. C. E. 
Bills and Dr. F. G. McDonald, of Mead, Johnson and 
Co. New information upon the crystalline forms of 
glycine was presented by Dr. T. S. Eckert, of Bir¬ 
mingham-Southern College. An improved method for 
making spontaneous emulsions for insecticidal pur¬ 
poses and a new analytical procedure for determining 
the mineral oil on leaf surfaces after spraying were 
described by Dr, L. H. Dawsey, of the U. S. Bureau 
of Chemistry and Soils. An account of chemical ob- 
Borvations in foreign lands, illustrated by lantern 
slides, was given by Dr. C. A. Browne. 

The program for a session devoted to a symposium 
upon “Recent Developments in Some of the Agricul¬ 
tural Chemical Industries of the South” comprised 
papers by Dr. Gipson Carter, of Louisiana State Uni¬ 
versity, Dr. S. A. LeCroy, of Louisiana State Univer¬ 
sity, Dr. F. H, Thurber and Dr. H. S. Paine, of the 
U. S. Bureau of Chemistry and Soils, Dr. C. F. Wal¬ 
ton, Jr., of the U. S. Bureau of Chemistry and Soils, 
Dr. F. P. Veitch, of the U. S. Bureau of Chemistry 
and Soils, Dr. David Wesson, of Montclair, N. J., 
and Dr. R. H. Stevens, of the Bogalusa Paper Com¬ 
pany. The contributors to this symposium called 
attention to the vast number of possibilities awaiting 
development in tlie chemical industries of the South, 
such as ramie, sweet potato, starch, sirup, naval 
stores, cottonseed and paper manufacturing. The 
papers awakened a wide discussion among the mem¬ 
bers of the section. 

Two sessions were devoted to a symposium upon 
“Some of the Normal and Abnormal Components of 
the Atmosphere.” Contributions to this symposium 
were made by Professor J. Willard Hershey, of Mc¬ 
Pherson College (with a 12-minufce film); Dr. W. J. 
Humphreys, of the U. S. Weather Bureau; Dr. J. E. 
Ives, of the U. S. Public Health Service; Dr. W, W. 
Skinner and Dr. 8. W. Griffin, of the U. S. Bureau 
of Chemistry and Soils, and Mr. R. W. Frey, of the 
U. S. Bureau of Chemistry and Soils. There was a 
general discussion upon the biological, agrioultariil, 
industrial and economic aignifioanoe of various com¬ 
ponents of the atmosphere. The enormous losses 
which are produced annually in the United States 
by gaseous and other pollutions of the atmosphere 
were particularly emphasized, and it was the gmusral 
opinion of the section that the problem of 
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these losses and the injury to public health and to 
plant and animal life was one of outstanding impor¬ 
tance. 

On Thursday afternoon Section C joined with Sec¬ 
tions I (Psychology) and N (Medical Sciences) for 
a symposium on “New Methods of Approach to Prob¬ 
lems of Mental Disorders.^' (See the report of Sec¬ 
tion N.) 

SKCTION D (astronomy) 

{Report from Philip Fox) 

Tho American Astronomical Society hold a meet¬ 
ing in Washington from December 28 to 30. This 
meeting was followed by a meeting of the American 
Section of the International Astronomical Union in 
preparation for the Urst American meeting of the 
Union in 1932. The attendance of astronomers in 
New Orleans was therefore small; only a score were 
present at the one session of Section D to discuss tho 
seven papers presented. 

Mr. M. R. Ensign and Dr. B. F. Dostal contributed 
a preliminary paper toward tho interpretation of 
the complex record of temperature, barometric pres¬ 
sure, direction and location of storm tracks, attempt¬ 
ing to associate them with sunspot phenomena, plane¬ 
tary periods and lunar declinations. 

Dr. H. T. Stetson continues his investigation of the 
relation of solar activity and intensity of radio recep¬ 
tion. With a 50 per cent, diminution of spot num¬ 
bers, tho intensity of radio signals has increased 400 
per cent. This is interpreted as duo to change of 
level of the Kennelly-Heaviside layer in response to 
electronic emission from the sun as modified by the 
fields of sun-spots. 

Mr. Richard Zug and Dr, D. W. Morehouse have 
investigated tho Dark Ring configuration in the Lab¬ 
rador region of the North American Nebula on plates 
made at tho Drake Municipal Observatory. From 
counts which include 3,373 stars within, on and about 
this ring they find evidence of absorbing clouds at 
the levels of the 11.6 and 16.6 magnitude stars. 

Observations from many stations on the brilliancy 
of the advance guard of the Leonid meteoric shower 
in 1930 and 1931 indicate a prospect for a rich dis¬ 
play in 1932. Dr. C. C. Wylie and assistants from 
three stations at the corners of a triangle, roughly 
thirty miles on a side, on November 17, observed 
meteors at the rate of two per minute per person and 
obtained data for derivation of the paths. Similar 
teams organized for observation in November, 1932, 
should obtain valuable results. 

Many stars of class show emission lines of singly 
ionized iron. Because the ionization and excitation 
potentials of iron are low, Otto Struve examined 
on Yerkes Observatory spectrograms of stars the 
lines of other elements of comparatively low ioniza¬ 
tion and excitation potentials. He found emission 


linos of ionized magnesiom, silicon and other ele¬ 
ments. He further made some interesting observa¬ 
tions on the width of the emission lines as follows: 

H F TI Mg II 

Chi Ophiuchi .. 2.5 A 4.1 A 6.7 A 

Gamma CaBaiopelac 3.9 A 4.5 A 6.6 A 

He concludes that the broadening is duo to the rota¬ 
tion of stratified shells or rings of gas about the 
star, the lines of greater width having origin in lower 
rings moving, in accordance with Kepleris laws, at 
higher speeds. 

A paper by Mr. C. S. Beals described a new photo¬ 
electric micropholometer built at the Dominion Astro- 
physical Observatory. It is a direct reading instru¬ 
ment, sensitive, flexible and for many purposes 
faster and more convenient than the self-registering 
types. The sensitivity can be varied and can be made 
to give a deflection of 50 mm on the galvanometer 
scale for the smallest difference of density clearly 
perceptible to the eye. Curves of the Wolf-Rayet 
band at 4686 in the spectrum of HD 192163 reveal¬ 
ing a complex structure and curves of contours of 
the intcr-steliar calcium lines of 9 Camelopardalis 
show the accuracy and range of applicability of the 
instrument. 

The final paper was a report on the W. J. McDonald 
Observatory to be established under the trusteeship 
of the Board of Regents of the University of Texas, 
Tho $800,000 available as of April, 1930, may be 
allowed to accumulate or be used in immediate con¬ 
struction. Any part of the sum may be used for en¬ 
dowment. Action will be deferred until the advice 
of eminent astronomers has been secured. Mean- 
Avhile thorough tests of promising sites will be con¬ 
ducted. The site must not necessarily be in Texas 
but preferably so. Present opinion seems to be to 
proceed with construction when type of observatory 
equipment and its site are determined. 

The address of the retiring vice-president, Dr, 
D. W. Morehouse, presented at a general assembly, 
has been printed in full in ScnCNOB for January 8. 

SECTION E (geology AND GEOGRAPHY). ••GEOLOGICAL 
SOCIETY OP AMERICA. SOCIETY OF PETROLECII 
GEOPHYSICISTS 

{Reports from Kirtley F. Mather and John F, 
Weinssirl) 

Section E held two sessions on Friday, in conjunc¬ 
tion with the Geological Society of America. None of 
the other associated organizations related to this sec¬ 
tion were in session in New Orleans, and the principal 
meeting of the Geological Society of America was 
held in Tulsa, Oklahoma, from December 29 to 31, but 
about fifty geologists and geographers attended the 
joint sessions in New Orleans and ten papers were 
listed on the program. Professor Douglas Johnson, 
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of €oluiu1)ia University, vice-president for the sec¬ 
tion, presided. The address of the retiring vice-presi¬ 
dent, Professor Edson 8. Bastin, of the University 
of Chicago, was presented at the afternoon session. It 
dealt with the types of copper deposits low in sulphur 
and iron. Abstracts of all papers presented will be 
published in the March issue of the Bulletin of the 
Geological Society of America. 

About thirty of the geologists and geographers 
who were present in Mew Orleans gathered at 
Galutoire’s for dinner on Friday evening. An un¬ 
usually interesting feature of the New Orleans meet¬ 
ing was the field trip to the salt domes and mines of 
the Teche country. The party left New Orleans on 
Friday evening and spent much of Saturday in the 
field. The thanks of all in attendance are due to 
Professor Steinraayer and bis colleagues for the ex¬ 
cellent arrangements which they had made for the 
technical sessions and the field trip. 

A joint meeting of the Society of Petroleum Geo¬ 
physicists, American Physical Society and Section E 
was held on Wednesday afternoon. 

Under the able guidance of Dr. Eckhardt the meet¬ 
ing developed into a happy combination of theoretical 
and practical discussion of different matters pre¬ 
sented. Discussion brought forth by Dr, Donald C. 
Barton, Dr. E. E. Rosaire and Mr. Eugene McDermott 
painted a vivid picture of the immediate commercial 
application of geophysics in oil field exploration. A 
noteworthy theoretical paper was presented by Mr. 
Maurice Ewing, entitled, “Earth-Amplitudes in Seis¬ 
mic Prospecting.” Papers showing much study on the 
accumulated data of the last years of commercial geo¬ 
physical exploration were presented by Dr. H. A. 
Wilson, Mr. F. A. Snell, Mr. H. Rutherford and Dr. 
M. M. Slotnick, 

The meeting reflected the beneficial effects of the 
protracted cession in helter-skelter geophysical ex¬ 
ploration of lute years. Time has been allowed those 
in the commercial world to rework accumulated data, 
devise new formulae, improve upon instrument con¬ 
struction and, of greatest importance, improve upon 
the interpretation of existing information in hand for 
better evaluation of iuLure work, 

SECTION P (ZOOnOGlOAL SClKNOES). AMERICAN SO¬ 
CIETY OK ZOOLOGISTS. ••ENTOMOLOGICAL SOCIETY 
OP AMERICA. ••AMERICAN ASSOCIATION OF 
ECONOMIC ENTOMOIiOOTSTS. ••AMERICAN 
SOCIETY OP PARASITOLOGISTS, f WIL¬ 
SON ornithological club 

(Beports from TFm. E. Cole, J. J. Dow, A. F, Bur^ 
geas, Norman B. Stoll, and Jesae M. Shaver) 

The American Society of iSoologists held sessions 
for the reading of papers on Tuesday morning, Wed¬ 
nesday morning and Wednesday afternoon. Bxelu-' 


sive of joint sessions and the invitation progjtaAX^ 
fifty papers were read, distributed as follows: physic 
ology, 34; embryology, 4; cytology, 6; protosoology, 
2; miscellaneous, 4. Six papers were contributed to 
the joint session with the American Society of Para- 
sitologists, and two to the session with the Ecological 
Society of America on Tuesday and Wednesday 
mornings. Tuesday afternoon was devoted to the in¬ 
formal presentation of fourteen demonstrations and 
exhibits. One hundred and four other papers wore 
presented by title only. At the regular sessions the 
attendance was good, over one hundred being present 
at the Tuesday morning session on physiology, and 
from 35 to 75 at the other sessions. All the above 
sessions and demonstrations were held at Tulane Uni¬ 
versity, where the a]>poiutment8 and facilities were 
excellent. Invitational research papers were pre¬ 
sented on Thursday morning in the Municipal Audi¬ 
torium by Dr. C. E. McClung, Dr. G. H. Parker, Dr, 
H. V. Wilson, and Dr. F. R, Lillie. This session was 
highly successful, wuth over 150 in attendance. In 
the afternoon a joint session with the American 
Society of Naturalists was held in the same room and 
was also well attended. 

On Friday an eight-hour field trip to the Pearl 
River region, northeast of New Orleans, was con¬ 
ducted for zoologists by the departments of botany 
and zoology, of Tulane University. An instructive 
mimeographed booklet describing topographical and 
ecological features of the regions visited and a long 
list of the fauna and flora was given to each of the 
60 people taking the trip. Undoubtedly some zoolo¬ 
gists participated in the same trip on Thursday for 
the ecologists. 

On Wednesday evening the zoologists' dinner was 
held at Kolb's restaurant, with 166 participating. 
The menu cards were written in Latin, and during 
dinner a colored quartet in native costume sang plan¬ 
tation melodies, greatly enjoyed by all The after- 
dinner addreas w’as given by the retiring vice-president 
of Section F, Dr. Robert W. Hegner, on “How the 
Other Half Live.” This will appear in SoxencE- 
After the address a resolution was unanimously ap¬ 
proved, expressing the thanks and appreciation of the 
society and of Section F to the members of the local 
committees, ond others in New Orleans, who had made 
the whole program so successful. The usual |)ia}ogi- 
cal smoker was held on Tuesday evening. 

At the zoologists' business meeting Dr. W, Q. CurtiB 
was made president, with Dr, L. V. Heilbrunm 'rice- 
president, for 1932. Twenty-five active member^ and 
20 associates were elected. An important actioit wa# 
taken by the society in voting appropriatioas of |600 
to Biological Abatracts and $200 to the Uritri ^ 
American Biologioal Societies, sponsenr for 
A motion was also approved to 



mail a vote ttom the entire membersbip on the 
proposition of raising the annual duos from two to 
five dollars, the additional amount to go to the 
Abstracts, A complete account of the proceedings of 
the society will appear in the January number of the 
Anatofiiical Record, 

The Entomological Society of America held its 
twenty-sixth annual meeting on Tuesday and Wed¬ 
nesday, with 28 interesting papers covering nearly 
every field of entomology, and in addition, a sym¬ 
posium and the annual address. The annual invita¬ 
tional address by Mr, F. C, Bishopp, on “Waguig 
War on Insect Enemies of Man and Animals,” was 
given before r large interested audience. The sym¬ 
posium entitled *‘Blood-Sueking and Non-Blood- 
Sucking Flies in Relation to Human Welfare” was 
excellently presented by Mr. F. C. Bishopp, Mr, fl. 
H. Schwardt, Mr. E. H. Hinman, Professor W. B, 
llerms and Professor BJrnest Carroll Faust. The 
following comments were made by Dr. Faust in sum¬ 
ming up the symposium; ‘^While the scourge to human 
life from the transmission of disease by insects has 
been greatly reduced and ameliorated since the begin¬ 
ning of the century, blood-sucking insects are still one 
of the most important sources of human disease, par¬ 
ticularly to non-immune populations. We still have 
with us at one place or another on this earth 
malignant malaria, yellow fever, dengue, the trypa¬ 
nosomiases, leishmania infections, the rickettsial dis¬ 
eases, the filariases, and other scourges to civilization, 
just as definitely as they existeil two thousand years 
ago. In fine, insects are still one of the most impor¬ 
tant sources from which man contracts disease.” The 
subjects on the general program included studies in 
insect physiology, morphology, bionomics, ecology, 
taxonomy, nomenclature, parasitology and some which 
had a direct relation to applied entomology. Dr. Emil 
Bogen, in a paper outside the field of entomology, 
strictly speaking, discussed the common and highly 
poisonous spider known as the ”black widow,” and 
cited many cases of fatalities from the bite of this 
spider. Six excellent exhibits were presented. The 
meetings were presided over by President J. W. Fol¬ 
som. Officers elected for 1932 are: President, J. J. 
Davis; first vice-president, F. C. Bishopp; second 
vice-president, W. B. Herms; secretary-treasurer, H. 
B. Hungerford. 

The annual meeting of the American Association of 
Economic Entomologists and its sections convened in 
the Municipal Auditorium in New Orleans. The 
space allotted was very satisfactory, and while the 
attendance was not quite as large as usual, nearly 200 
memb^ and visitors were present at the opening 
BCssinn. In the afternoon and an the following day 
thr^ seetioiis of the fu»sociation and papers were 
a^bjost^ such as apibulturc^ plant 
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qnairantine and inspection, extension entomology and 
research work on toxicology and insect physiology. 

The reports of the officers and the various commit¬ 
tees indicated that the Entomological Association was 
making progress. Eighty-five new members were 
elected and four were reinstated. Only three members 
were lost during the year by death. The total mem¬ 
bership at the close of the meeting was 1,241. Pro¬ 
fessor W. P. Flint, of Urbana, Illinois, was elected 
president, and Professor A. I. Bourne, of Amherst, 
Massachusetts, secretary. 

The seventh annual meeting of the American So¬ 
ciety of Parasitologists was held on Tuesday, Wednes¬ 
day and Thursday, under Acting President A. C. 
Chandler, of the Rice Institute. The program was as 
notable for the number of its contributors as for the 
interest attaching to the content of many of the re¬ 
ports. Of 71 classifiable papers on the society pro¬ 
gram, 12 were in entomology, 37 in helminthology 
and 22 in protozoology, of which half were presented 
in person to audiences as large as at Cleveland. The 
society met jointly with the American Society of 
Zoologists on Tuesday morning, and with Section N 
in the afternoon for an invited symposium “On Para¬ 
sitology of Medical Interest.” The Tuesday afternoon 
session of invited papers was participated in by Drs. 
R. ilegner, W. E. Dove, C. W. Stiles, P. D. Lamaon 
and G. F. Otto, with topics, respectively, on amoebia- 
sis in Panama, the transmission of endemic typhus, 
control of hookworm disease in the United States 
under present conditions, the chemotherapy of the 
common intestinal helminths of man, and roundworm 
and whipworm infestations of man in the southern 
United States. On this program the discussions were 
initiated by several designated specialists. (See the 
report of Section N.) On Tuesday evening the 
society held its first annual dinner, at which over 60 
persons dined on Creole food at its beat, following 
which Dr. A. C. Chandler gave an address on “Sus¬ 
ceptibility and Resistance in Helminthic Infestations.” 
Dr. Chandler’s address summarized the findings in 
this rapidly growing division of interest in parasito¬ 
logical research and gave added point to many of the 
angles of the problem of resistance to nematode infes¬ 
tations by illustrations from recent unpublished work 
in his own laboratory. W ednesday morning’s session, 
largely zoological in character, was matched by a pro¬ 
gram on Thursday morning, largely medical in inter¬ 
est, with a demonstration period on Wednesday after¬ 
noon. Among the subjects considered were insects as 
intermediate hosts of various helminthic parasites, 
the life history of a blood-inhabiting protozoan of 
docks with a biting fly as vector, coccidiosis of ehiek^ 
ens and rats, oiliates of guinea pigs, a pathogenic 
nematode of pigeons, abnomuilities of parasitic flat 
worins, variations in one of the amoebae of as 
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reyealed in a long series of oonseoutive examinations 
from one parasitized host, the transmission of intes- 
final protozoa of man by flies and other potential 
vectors, a puzzling flagellate group of parasitic pro¬ 
tozoa in man, recent studies of hexylresorcinol as an 
anthelmintic, the relation of diet to susceptibility in 
dogs to the canine hookworm, the effects in the rat of 
successive infections with a nematode, skin reactions 
of human subjects with trichina antigen, immunity 
studies with tapeworm material in rats, comparative 
studies of the eggs and life histories of certain Cali¬ 
fornian anophclino mosquitoes, the life history of an 
eye gnat of medical interest and lice in relation to 
their hosts. A program feature of much interest to 
the society also was the general address given on Mon¬ 
day evening in the Municipal Auditorium by its past 
president, Dr. R. P. Strong, on “The Family 
Filiariidae.” 

At the business meeting on Wednesday the follow¬ 
ing officers were elected for 1932: President, M. C. 
Hall; vice-president, W. H. Taliaferro; secretary- 
treasurer, Norman R. Stoll, Rockefeller Institute, 
Princeton, N. J.; council members for four years, 
J. F. Kesscl and D. H. Wenrich. 

The Wilson Ornithological Club met on Saturday, 
Sunday, Monday and Tuesday, with Saturday and 
Sunday given to an ornithological excursion to Avery 
Island as the guests of the Honorable E. A. Mc- 
Ilhcnny, and Monday and Tuesday devoted to the 
reading of papers and the presentation of moving 
pictures. The papers and films covered a wide variety 
of topics, including reports of ornithological explora¬ 
tion, migration studies, local observations, the in¬ 
fluence of ecological factors, such as temperature and 
relative humidity, Merriam's temperature laws, phys¬ 
iological tolerance of birds, egg-laying cycles, conser¬ 
vation, nesting, the mechanics of flight and methods 
of study. Seven titles wore presentctl by moving pic¬ 
tures. Among the features of the meeting was the 
announcement of the finding of nesting golden eagles 
in the eastern United States. Mr. Qanier found a 
nest in the Cumber lands of Tennessee after a search 
involving leisure time for three years. The work of 
Kcndeigh on the physiological tolerance of birds for 
cold is of very great significance, since winter nights 
may be too cold for certain species to survive through 
the night. This work on minimum temperatures 
paved the way for Shelford^s criticism of Merriam^s 
laws of temperature summation on the ground that 
the temperature summation curve docs not agree with 
the actual experimental results at very low tempera¬ 
tures, such as occur frequently at night in the winter,' 
or with very high temperatures, such as occur on 
almost any snmmePs day. 

A very significant paper was given by Mr. Glenn 
W. Bell^ indicating the great influence of the progress 


of the nesting cycle upon the amount of song of 
different species. Mr. Paul R. Elliott, in his paper, 
gave data showing the effect of temperature on the 
songs of birds. High temperatures are especially 
important for the mockingbird. 

Perhaps the above papers represent the high lights 
of the Wilson Club program, but they give a very 
inadequate idea of the program as a whole. 

A very pleasing dinner program was climaxed by 
the talk on the conservation policy of the National 
Association of Audubon Societies by its president, 
Mr. T. Gilbert Pearson. 

SECTION G (botanical SCIENCES). ••BOTANICAL SO¬ 
CIETY OF AMERICA. ••AMERICAN PHTTOPATHO- 
LOGICAL SOCIETY. ••AMERICAN SOCIETY 
OP PLANT PHYSIOLOGISTS 
from Sam F. Trelease, A. Eames, A, S* 
Foster, X. M. Leonian, J, M, Arthur, W. T. 

Penfound, TT. E, Loomis omZ F, C. Meier) 
Section G met on Tuesday afternoon in joint ses¬ 
sion with the associated botanical societies. Dr, E. J. 
Kraus delivered his address as retiring vioe-president 
for Section G, his subject being the organic nutrition 
of plants. This address was followed by a symposium 
on tropical botany. After introductory remarks by 
Dr. E. D. Merrill, chairman of Section G, a paper 
by Professor F. L. Stevens on tropical pathology and 
mycology was read. Professor S. J. Record outlined 
an international program for a world-wide study of 
woods. Dr. H. A. Gleason discussed the progress of 
botanical exploration in tropical South America. 
Professor H. H. Bartlett spoke on plans for conduct¬ 
ing a biological survey of the Maya area of Central 
America. 

The Botanical Society of America held a most suc¬ 
cessful meeting from Monday to Thursday, with a 
membership attendance of about 200. Five sections 
held well-attended meetings for the readings of papers 
on three days. The three morning sessions of the 
general section were well attended and papers deal¬ 
ing with a wide range of botanical papers were pre¬ 
sented and discussed. On Tuesday morning, the 
papers dealt largely with problems of ontogeny and 
morphogenesis, including reports of foliar develop¬ 
ment in several woody dicotyledons and in Nicotiam, 
regeneration in Bryophyllum, development of peltate 
hairs in Shepherdia and factors determining the size 
of the vascular system in fern petioles. During the 
Wednesday morning session, the papers dealt with 
various phases of morphology and anatomy, including 
the embryogeny of Cryptomcria and ChamaeeypariB, 
the comparative morphology and ontogeny of certain 
hepatics, the formation of multiple male cella in 
Cupreasus arieonioa, the anatomy of certain cacti, the 
method of growing and commercial preparation of 
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important Philippine fiber plants, the factors influenc¬ 
ing the formation of tyloses in Juglana and the origin 
of adventitious roots in cuttings of Eosa and Coionc^ 
aster. One paper of particular morphogenetic inter¬ 
est showed the essential similarity of the wound 
responses of gymnosperm and dicotyledonous foliage 
leaves. On Thursday morning a number of papers 
of oytologicsl interest were proaented, including mi 
account of diploid and tetraploid forms in Tradescan- 
tia and certain unusual nuclear phenomena in ferns. 
In addition, a description was given of structural fea¬ 
tures of a new species of Calamites and of a Lepido- 
carpon, and a paper treating of divergence in evolu¬ 
tion, as shown by extermination experiments on cer¬ 
tain ^'high'^ and “low^^ algae, was read. During the 
last session, Dr. M. A, Chrysler, of Rutgers Univer¬ 
sity, was elected chairman of the general section for 
the coining year. 

The annual dinner for botanists was held on Wed¬ 
nesday evening, with an attendance of 184. President 
C. J. Chamberlain presided, and Retiring President 
L. W. Sharp delivered the presidential address. 
Through the courtesy of the New Orleans Rotanical 
Society and New Orleans University, entertainment 
was provided by a colored quartet. Announcement 
was made of the election of the following officers for 
1932: President, 0. J. Peirce; vice-president, A. J. 
Eames; secretary, S. F. Treleaae; editors, American 
Journal of Botany, L. W. Sharp, B. M. Duggar; 
representative, National Research Council, A. J. 
Eames; alternate to representative, Margaret C. Fer¬ 
guson. 

One day was given in some sections to an all-day 
field trip, an unusual feature of winter metaings, 
which was very popular and successful. 

The mycological section held one sectional meeting 
and a joint session with the Phytopathological Society. 
Papers were presented covering a wide field of topics, 
such as parasitic habit of Marasmius saccharij dis¬ 
tribution of fungi over the world, utilization of cellu¬ 
lose by myxomycetes, cytoJogical studies of Tulasnella, 
phylogeny of fungi, morphology of Entomophthora, 
sexual condition in Dietyuchus. During the business 
session it was proposed that a mycological society be 
formed, with Mycologia as its official organ. A ques¬ 
tionnaire, previously sent to members of the section, 
revealed the fact that the majority of members 
favored the formation of such a society. The Ameri¬ 
can Mycological Society was formed, and the follow¬ 
ing men were elected officers; President, W. H. 
Weston; secretary-treasurer, H. M. Fitzpatrick; 
councilors, N. E, Stevens, C. E. Orton and H. S. 
Jadkaon. 

Sessions of the physiological section were held on 
Tuesday, Wednesday and Thursday mornings. Four 
pkps^ on seed gannination were presented; Alice M. 


Andersen discussed the effect of dilute nitric acid and 
alternating temperatures in forcing germination of 
bluegruaa seeds; Johanna Giersbach, William Crocker 
and Lela V, Barton gave papers on the effect of both 
dry and wet storage followed by low after ripening 
temperatures on the germination of wild plum, silver 
bell and bayberry seeds. Dr. B. E. Livingston and 
Mr. W. B. Mack told of the effect of oxygen pressure 
and ethylene on the CO^ output of wheat seedlings. 
Dr. W. T. Swingle stated that the Satsuma orange in 
Japan produced bud spores which remained dwarfed, 
but that the same species had been growing along the 
Gulf Coast of the United States for 50 years and had 
produced no dwarf mutations. The production of this 
mutation in Japan was attributed to the low tempera¬ 
tures of spring and summer. Dr. Swingle also dis¬ 
cussed the commercial possibility of using pollen from 
late or early maturing varieties of dates as a means 
of hastening or retarding fruit production in various 
species of the date palm. Professor W. H. Chandler 
presented evidence to show that pollen cells are killed 
by the formation of ice crystals during freezing. It 
was found by Professor Evelyn I. Femald that the 
region of greatest freezing point depression in aspara¬ 
gus tips was about 1.5 to 3.7 cm below the tip. Pro¬ 
fessor H, 8. Reed discussed the effects of mottle-leaf 
disease of citrus on the cells of the leaf; the progress 
of the disease reduces the number of palisade cells 
and greatly increases the acidity of the protoplasm. 
Mr. A. S. Crafts observed that sieve tubes become 
permeable when mature and that they provide con¬ 
duits for the movement of organic foods going from 
the leaves. Five papers on radiation were given; 
Mr. H. J. Fuller and Mr. F. L. Wynd reported that 
enzymes were increased in plants exposed to the lethal 
ultra-violet region; plants similarly irradiated by the 
use of regions of longer wave-length showed an in¬ 
crease in calcium and a decrease in phosphorus; Pro¬ 
fessor B, M. Duggar and Mr. A. HoUaender, using 
monochromatio radiation of definitely defined intensi¬ 
ties, reported that far greater intensity is required to 
inactivate the virus of tobacco mosaic than to kill 
bacteria; Mr. J. M. Arthur and Mr. W. D. Stewart 
presented papers on the production of red pigment 
in apples upon exposure to various artificial light 
sources, and the increase in growth and dry weight 
brought about by shading plants down to 35 |>er cent, 
of open sunlight during Juno and July. Dr. E, F. 
Davis described the effects of placing seeds and other 
living cells in centrifugal forces of a million times 
gravity in a super centrifuge, observing that cells 
often recovered from forces which were sufficient to 
throw the protoplasm against one side of the oelL 
Dr. Davis discussed other studies made on the reduc¬ 
tion of the toxic substance juglone, produced by the 
black walzmt By the injection of oxidation-redne- 
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tion indicators Trianea hogotenBis was found to have 
the power of reducing juglone. The abstracts of most 
of the papers presented will be found in the supple¬ 
ment to Voh 18, American Jouryial of Botany^ Decem¬ 
ber, 1931. The officers of the section for the new 
year are; Chairmanf F. E. Denny; vice-chairman, E. 
C. Miller; members of the board, G. J. Peirce and 
0. F. Curtis; secretary-treasurer, J. M. Arthur. 

The systematic section, under the chairmanship of 
Dr. B. C. Tharp, held two meetings of the section, two 
joint meetings and one all-day field trip. At the 
Tuesday morning session Dr. Frank Gates gave an 
interesting discussion on the rapid spread of new 
plants into and throughout Kansas along roads and 
railroads. The Russian thistle, so numerous and 
troublesome in the past, has almost ceased to be a 
pest. Dr. Ottley indicated that the species Petunia 
axiUaris and P. violacea can readily be separated on 
the basis of pollen grains and that the forms passing 
in horticultural and genctical literature as the^e 
species are mainly hybrids. Dr. Minna Koch indi¬ 
cated that the position of the tribes of the Compositae 
as at present found in the manuals does not correlate 
with her findings. 

The symposium on sonthem vegetation on Wed¬ 
nesday was attended by approximately 100 persons. 
The habitat of the Venus fly-trap, the vegetation of 
the fresh-water lakes and that of the haystack dunes 
were interestingly described and pictured by Profes¬ 
sor Ives. Professor Kurz stated that some eighteen 
species of northern plants, not otherwise found in 
Florida, may be found along the Apalachicola River 
bluffs, in the Tallahassee red hills and in the Marianna 
red lands. Dr. Miriam Bombard described and pic¬ 
tured some fourteen species of palms introduced into 
New Orleans and the difficulties of identification set 
forth. In the biisineSB session which followed officers 
for 1932 were elected as follows: Chairman, Alfred 
Gunderson; secretary, Norman M. Grier. 

The American Society of Plant Physiologists held 
a very successful and well-attended meeting. Forty 
research papers were presented at the regular scssiona 
of the society. One period was devoted to a round 
table discussion of research methods, with Dr, W. E. 
Tottingham as the leader. Drs. C. 0. Appleman, E. 
$. Johnson, Walter Thomas and others discussed dif¬ 
ferent phases of the topic. Two joint sessions were 
held, one with the American Society for Horticultural 
Science, and the other with Section G, the Botanical 
Society and the American Phytopathological Society, 

At the annual dinner of the society the retiring 
president, Dr. Tottingham, presented an address on* 
“The Contribution of Plant Physiology to Biochem¬ 
istry,” Dr. C. 0. Appleman was elected Charles Reid 
Barnes life member of the society. In his acoeptanee 
Dr. Appleman stated that be was waiting in Dr. 
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Barnes’ classroom at the time Dr. Barnes was acci¬ 
dentally killed on his way to dasg. 

At the scientifio sessions of the society Dr. J. H. 
Beaumont reported that the photoperiodic response 
of Irish potato could be reversed by changes in grow¬ 
ing temperature of less than 10® C.; Dr. J. C. Ireland 
described an instrument for recording sunlight inten¬ 
sities; Dr. E. J. Lund and his students presented new 
evidence on the nature of electrical polarity in plants* 
Dr. E, S. Johnson r(?ported that the phototropic re¬ 
sponse in plants is conditioned by green and blue light 
and not by the red; Dr. G. W. Scarth found that 
stomaial movement of many plants is affected by 
temperature as well as by light, water and CO^. Dr. 
W. H. Eyster reported that certain strains of maize 
were apparently unable to utilize sugars unless sup¬ 
plied artificially with insulin; Dr. J, P. Bennett 
found that the iron in the chlorotic leaves of plants 
on calcareous soils is held in the leaves in an insoluble 
form, and Dr. E. S. Reynolds reported that while tree 
trunk temperatures follow air temperatures they lag 
significantly during falling temperatures. 

The American Phytopathological Society held its 
twenty-third annual meeting from Tuesday through 
Thursday, in conjunction with its southern division, 
with about 125 pathologists in attendance. Forty- 
eight new members were added to the rolls, bringing 
the total membership to slightly over 836. The fol¬ 
lowing officers were elected: President, F. D. Ileald; 
mce-president, J, G. Dickson; secretwry-treaewrer, 
F. C. Meier (reelected); councilor, L. 0. Kunkel. Dr. 
L, E, Miles was elected councilor, representing the 
southern division. H. B. Humphrey was reappointed 
editor-in-chief of Phytopathology, Ninety-six papers 
were delivered before the society’s several sessions. 
Three joint sessions were held, as follows: with Sec¬ 
tion 0 of the American Association, Potato Associa¬ 
tion of America, and Mycology Section of the Botan¬ 
ical Society of America, 

Full abstracts of the papers presented will appear 
in the January, 1932, number of Phytopathology. 
The important advances msde in the sessions are 
mentioned below. The use of naphthalene against soil 
organisms of the Sclerotium rolfsii type wag declared 
by Dr. Freeman Weiss and Mr. E. L. Evinger to be 
very effective and inexpensive. Transmission of the 
peach phony-disease vims, according to Dr. Lee M* 
Hutchins, is possible only through diseased roots, the 
virus apparently having the ability to travel only in 
an upward direction and becoming inactive vdaen 
diseased tops are grafted onto healthy roots. Con¬ 
trolling bottom rot of lettuce by dusting with tsmr 
curial dusts, as developed by Dr. O. R, Townsend, 
the only method of combatting this aerious New ToiSt 
disease, efforts Along all other lines hgvii^ % 
gtein^hae diss^ination of 
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spores led to the discovery of « fungus and bac- 
terium^ both apparently part of the normal intes¬ 
tinal SoTA of the garden slug, and yet pathogenic 
to the eereal rust-fungi, declared Professor A. A. 
Granovsky, Dr. M. N. Levine and Dr. J, G. Leach in 
two papers. The question whether Bacterium tume- 
faciem is a mutant or a pathogenic pleomorph of 
Baoillua radiobacter was raised by Miss Nellie A. 
Brown and Mr. Lewis T. Leonard. Mr. Sydney Dick- 
insou and Mr. M. B. Moore, in separate papers, com¬ 
prehensively discussed the genetics of the smut fungi, 
Vstilaffo zeae. The natural hybriduation of cereal 
rust biologic forms was reported by Dr. E. C. Stak- 
man, Mr. IjCC Hines, Dr. Ralph U. Cotter and Dr. 
M. N. Levine. The following now diseases were re¬ 
ported: a bacterial disease, rotated to Are blight, by 
Dr. H, R. Rosen j Clitocybe mushroom rot of bananas 
and citrus, by Mr. Arthur B. Rhodes; a seedling- 
blight stage of onion bnlb rot, by Mr. Glenn N. 
Davis and Dr. Chas. 8. Reddy; Ophiobohia oryzinus 
on rice in Arkansas, by Dr. E. C. Tullis; Ampelomyces 
quisqualis on Erysiphe polygoni, by Mr. Cecil E, 
Yarwood; Eryaiphe malachral on cotton, by Dr. E. V, 
Abbott; stunt of Cyclamen, by Dr. L. M. Massey 
and Mr. Paul E. Tilford; and ^Mune yellows” of 
strawberries, by Mr. A. G. Plakidas. 

SKCTIONS P and G (DOTANICAI/ AND S5OOLOGI0AL Sd- 
KNCK8). ••AMERICAN SOCIETY OP NATUBAUST8. 

••ECOLOGIOAI. society op AMERICA. ••AMERICAN 
MICHOSOOPrCAL SOCIETY. GENETICS SECTIONS, 
AMERICAN SOOIFry OP ZOOLOGISTS AND 
BOTANICAL SOCIETY OP AMERICA, f PHI 
SIGMA BIOLOGICAL RESEARCH SOOIETT 

{Reports from J. H, Bodine, Alfred Emerson and 
James E. Ackert) 

The annual symposium of the American Society of 
Naturalists was held on Thursday afternoon. The 
general subject for the session was ^‘The Biology of 
Sex.” Dr. C. E. Allen discussed sexual differences 
in angiosperms and bryophytes, stressing sex potency 
and sex-influencing factors, as well as sex tendencies 
in these groups, and pointed out ways in which sex 
may be modified in plants. Dr. Emil Witschi dis¬ 
cussed the theories relating to causes of sex in ani¬ 
mals, reviewing the present knowledge and pointing 
out especially sex conditions and the results of experi¬ 
ments with amphibia. His theory proposed a so- 
called ^‘induetori^ or “hormone” theory of sex-dif¬ 
ferentiation. In the final paper, Dr. H. J. Muller 
discussed the evolution and hiologieal significance of 
sex and its relation to the diffusion' of mutations 
through a population. He emphasued the increasing 
imp^anee of particular genes through a ^*£ocal 
process/’ martring a eritioal point in sex-differentia- 

immediadiely following the 


symposium^ the society formally adopted the reeom^ 
mendations of the committee on policy whieh wete 
tentatively accepted at the Cleveland meeting a year 
ago. Officers elected for 1032 are R. A. Gortner^ 
president, and H. J. Muller, vice-president. E, W. 
Lindstrom was elected secretary for a term of three 
years and Sewoll Wright was reelected es treasurer 
for two years. It was voted to appropriate $60 from 
the treasury to the Union of American Biological 
Societies and $50 directly to the support of Biological 
Abstracts. Fifty-two now members were elected. 

The naturalists’ dinner, which was well attended, 
was held on Thursday evening. The presidential ad¬ 
dress which will be printed in Science was given by 
Dr. 8. J. Holmes, who pointed out that the contacts 
of whites with more backward races was likely at 
first to be greatly to the detriment of the latter, but 
that later a symbiotic relationship developed which 
was of mutual advantage. He emphasized, however, 
that this was likely to be succeeded by a stage in 
which the biological advantages were reversed, re¬ 
sulting in a numerioal increase of the less advanced 
race. 

The Ecological Society of America under the presi¬ 
dency of Dr. A. 0. Weese held sessions on Monday, 
Tuesday and Wednesday, with an attendance varying 
from 25 on Tuesday monung to 65 at the joint session 
with the Botanical Society of America on Wednesday 
afternoon. The notable features of the meetings 
were the joint sessions with the American Society 
of Zoologists and the Botanical Society of America 
and the two sjTnposia. The first symposium in 
charge of Dr. Walter P. Taylor concerned “Ecological 
Aspects of Wild Life Management,” and the second, 
in charge of Herbert C. Hanson, concerned “Methods 
in Range Ecology.” The committees on the study of 
plant and animal communities and the preservation 
of natural conditions under the chairmanship of Dr. 
V. E. Shelford, had numerous well-attended confer¬ 
ences during the week. A delightful semi-popular 
lecture entitled “Cypress Scenes and Unseens” was 
given by Dr. Herman Kurz. The ecologists’ dinner 
was hold informally at a French restaurant, at the 
close of which the vice-president, Dr. Francis Bamaley, 
gave a short illustrated address on “The Great Sand 
Dunes of Colorado,” and Mr, Percy Viosca discussed 
the ecological aspects of the local flora and fauna. 
The field trips on Thursday and Friday in coopera¬ 
tion with the Botanical Society of America and the 
American Society of Zoologists were favored by per¬ 
fect weather and were attended by 183 persons. Drs. 
E. 8. Hathaway and W. I. Penfound and Mr. Percy 
VioBca led the parties by bus through delta forests, 
fresh and salt water marshes, cypress and sour gum 
swan^pfi and pine forests. Many took advantage of 
the exodlent Opportunity for ooilecting and obsm*vi&g 
plants an4 animals in the varied eoolo^eal habifati, 
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At the busineBS meeting on Tuesday afternoon^ the 
following officers were elected: Dr. George E. Nichols, 
president; Dr. Joseph Grinnell, vice-president; Dr. 
Haymond Kienholz, secretary-treasurer; Dr. Alfred 
E. Emerson, editor of Ecology; Dr. George D. Puller, 
aesociate editor and Doctors A. 0. Weese, A. G. 
Vestal, C. T. Borhies and Stanley Cain, hoard of 
editors of Ecology. 

The American Microscopical Society held its fiftieth 
annual meeting on Wednesday. The following officers 
were elected for 1932: President, Dr. E. M. Gilbert; 
f>TSt vice-president, Dr. Robert T. Hance; second vice- 
president, Dr. 1. M. Lewis; treasurer (three years), 
Dr. A. M. Chickering, Albion College, Michigan; 
elective member of executive committee (three years), 
Dr. J. E. Guberlet. The custodian, Dr. Henry B. 
Ward, reported that the Spencer-Tollcs Fund is now 
in excess of $16,000. Drs. J. E. Ackert, secretary, 
and E. M. Gilbert were named to represent the society 
in the council of the American Association. 

Routine business matters were attended to by the 
National Council of Phi Sigma, and preliminary 
plans were made for the holding of a scientific session 
at Atlantic City next year for the reading of papers 
by student members. 

BEOTION H (ANTHEOPOLOGT) 

(Reports by Carl E, Guthe and C. E. Danforth) 

In the realm of physical anthropology emphasis 
centered very largely around the question of growth. 
Papers and discussions in this field at New Orleans 
at the joint sessions with Section K (Statistics, Eco¬ 
nomics and Sociology) and Section N (Medical 
Sciences) were focused to an unprecedented degree 
on the individual, us contrasted with the group. In¬ 
deed, the sessions devoted to this subject left a rather 
definite impression that we may be at the beginning 
of a new era, in which individual, rather than mass 
studies, will be foremost. The importance of observ¬ 
ing the same individual over the largest possible pe¬ 
riod was emphasized by nearly every speaker who 
dealt with any aspect of development. Among these, 
President Boas emphasized, in his address, the extent 
to which many statistical procedures tend to smooth 
out differences that actually exist and are significant; 
Dr. R. E. Scammon introduced novel data on the 
reliability of measurements and brought out effec¬ 
tively the importance of seriation and consecutive 
measurements on the same subject; Dr. H. Bakwin 
showed the importance of physical types in relation 
to dise^ases of infancy, as revealed by studies of in¬ 
dividual infants over considerable periods; Dr. 0. 
Klineberg stressed the necessity of considering rate 
of growth and growth span in studies of physiological 
age or ^^intelligence quotients,” and emphasized espe¬ 
cially the fallacies ixiberent in conclusions from data 
on groups based on chronology. 


Advances in the study of skin color and hair were 
reported, respectively, by Miss Charlott Morrel and 
Miss Mildred Trotter. It appears that in untanned 
skin of present-day students, the black component is 
higher in males than in females (as conventionally 
depicted in some prehistoric paintings). The per¬ 
sistent belief that curl of the hair is directly related 
to fiatnesB of the shaft was again shown to be falla¬ 
cious, this time in the Arab. Arab hair is of especial 
interest, in that the most ilattoned shafts are the larg¬ 
est. 

A study of body build and racial extraction of 
girls of Newcomb College showed, according to Dr. 
H, N. Gould, an increasing slenderness up to 1927, 
followed by a tendency toward a heavier build. Al¬ 
though the percentage of students of *^01d American” 
stock is exceptionally high, there has been a great 
deal of racial displacement, and the present number 
of students of French and Spanish descent is re¬ 
markably low in New Orleans. 

In the field of cultural anthropology two specific 
groups of research were emphasized, largely because 
of the geographical location of the annuEd meetings. 
It was possible to take advantage of the presence of 
a number of men from Southern institutions, who 
presented papers upon investigations in their areas. 
The existence of the Department of Middle American 
Research at Tulane University and the presence of a 
few members of field parties about to undertake work 
in Central America proved an excellent opportunity 
to discuss problems concerning Middle American 
anthropology. 

At tlie opening session on Tuesday morning, Mr. 
Barnum Brown, of the American Museum of Natural 
Histoiy, gave a brief review of the developments 
during the past year, couceming the antiquity of man 
in North America. He referred to the finding of an 
arrow-point under the shoulder-blade of an extinct 
elephant in Nebraska and to the finding of two arti¬ 
facts and a hearth of considerable antiquity near 
Tucson, Arizona. The major portion of his paper 
was devoted to a discussion of an important discovery 
of a cave in southeastern New Mexico by a party 
from the University of Pennsylvania. Here, evidence 
of human life was found in association with a large 
series of animal remains, many of which represented 
extinct mammals, such as the camel, muskox, horse, 
etc. Dr. Herskovits, of Northwestern University, pre¬ 
sented interesting sociological data concerning the 
r61e played by the “Best Friend” in Dahomey in 
Africa. Dr. Gilmore gave a brief report upon the 
accomplishments of a recently organized Ethnobo- 
tanioal Laboratory at the Univereity of Michigan, 
which is prepared to identify botanically such anthro¬ 
pological materials as come to its notice. 

Part of the sessions were devoted to papers 
earning the areheology of the Southern states. 
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fesaor Pearoe, of the University of Texas^ with the 
aid of lantern slides, reviewed the material culture 
of the peoples who had once lived in eastern Texas. 
The excellent work which they did in pottery and 
shell, us well as in other materials, indicates a cul> 
tural relationship with the southern Mississippi Val¬ 
ley civilizations. Dr. Dellinger, of the University of 
Arkansas, had two papers upon the program, one of 
which concerned the interesting textiles and perish¬ 
able material obtained by him in one of the caves of 
the Ozarks, and the other, the records of fonner Indian 
life, as illustrated in the pottery and pictographs 
from northern Arkansas. Dr. Renaud, of Denver 
University, discussed a group of unusual pictographs 
which he had found in central Wyoming, of definite 
cultural significance. 

Several sessions of Section H, held jointly with 
Sections K and L, were devoted to a discussion of 
Middle American anthropological problems. (See 
the report of Section L.) 

At the annual dinner of Section H, Dr. Carl E. 
Quthe, of the University of Michigan, the retiring 
\^ce-prcsidont, gave an address upon the Maya lunar 
count, in which he presented some interesting results 
of a mathematical consideration of the Maya method 
of counting lunations. 

The following evening, the members of the scjctioii 
were privileged to see six reels of motion pictures 
taken on several expeditions sent out by the Depart^ 
ment of Middle American Research of Tulane Uni¬ 
versity to southern Mexico and northern Central 
America. Mr. Frans Blom interpreted this interest¬ 
ing and, in certain instances, unique record. 

Those who attended the meetings of Section 11 
have felt that the few days spent in New Orleans 
were very successful from a scientific standpoint and 
personally enjoyable. This was due to the whole¬ 
hearted and courteous hospitality extended to the 
members of this section by the Department of Middle 
American Research of Tulane University. Mr. Frans 
Blom, the director, and all the members of the staff, 
as well as many of the friends of the department, 
did everything in their power to make the visit to 
New Orleans a delightful one. 

BEOTION I (pSTCHOUKJT), f SOUTHERN SOCIETY FOR 
PUlIiOSOPHT AND PSYCHOLOGY 
(Report by John E. Anderson) 

Section I held scBsions from Tuesday, December 
29, to Thursday, December 31. The vice-presidential 
address, entitled “The Phjrsiology of Consciousness,” 
was given by Dr. Edwin G. Boring, of Harvard Uni¬ 
versity, retiring vice-president for Section I, at a 
joint dinner with Section Q held on Tuesday evening. 
Dr. Boring, after a critical analysis of recent points 
of view and the implioations of modem researches in 
P8y<!iholo^, neurology, physiology and related fields 


for the problem of oonsoiousness developed the thesis 
that izitroBpeotion is a method for the observation of 
certain events in the brain. At this dinner Dr. Leon¬ 
ard A. Koos, of the University of Chicago, retiring 
vice-president of Section Q, described the methods and 
procedures used in the national survey of secondary 
education now under way. On Thursday afternoon a 
joint session with Sections C and N was held. This 
took the form of a symposium on mental disorders. 
Dr. Abraham Myerson, of Tufts Medical College, 
speaking on the “Biochemical Aspects of Brain Activ¬ 
ity,” presented the results of chemical analysis of 
arterial blood flowing into the brain and the venous 
blood returning from the brain to show that in a 
brain activity much sugar is utilized. Dr. F. A. Moss, 
of George Washington University, speaking on “The 
Scientific vs. the Psychic Approach to the Study of 
Mental Disorders,” pointed out the necessity of con¬ 
tinuing our investigations on the physical causes of 
mental disorders and showed that the practical results 
claimed for the psychic approach should not deter us 
from more fundamental studies. Dr. G. Holmes 
Richter, of the Rice Institute, speaking on “The Col¬ 
loidal Chemistry of Psychiatry,” presented the results 
of observations with the bright field microscope on 
the activities of living nerves and stressed the im¬ 
portance of recent researches in colloidal chemistry 
for our understanding of the nervous system and 
psychic phenomena. (See the report of Section N.) 

On Tuesday, Wednesday and Thursday mornings 
the Southern Society for Philosophy and Psychology 
held its twenty-seventh annual meeting. Contributed 
papers, both from members of the Southern Society 
and from members of Section I from other districts 
of the country, were presented. A total of 35 papers, 
covering a wide variety of topics in the field of psy¬ 
chology and philosophy, were read. The Tuesday 
morning sessions contained a number of papers on 
the acquisition of motor skills and on memory and 
forgetting. The Tuesday afternoon session was con¬ 
cerned largely with sensory and perceptual phe¬ 
nomena. The Wednesday morning sessions wore de¬ 
voted to papei-s on philosophy; the Wednesday 
afternoon sessions to papers on child development 
and on intelligence teste, and the Thursday morning 
sessions to abnormal mental phenomena and to 
studies of emotion. All the sessions wore well at¬ 
tended and were marked by energetic and interesting 
discussion. 

At the dinner meeting of the Southern Society 
held on Wednesday evening, Dr. Harry M. Johnson, 
of the American University, gave the presidential ad¬ 
dress, entitled “Some Follies of Emancipated Psy¬ 
chology He made a searching analysis of psy¬ 
chological material appearing in text-books and in 
popular presentations of psychology in order to dem- 
on^rate the errors that arise in the transition from 
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Boientiflo reports to text-book and popular presenta¬ 
tion. At the business meeting of the society, Miss 
A, F. Liddell, of the Florida State College for 
Women, 'waa elected president of the Southern 
Society. 

SEOTIOK K (social ASD ECONOMIC SCIENCES) 
{Reports from Harold Hotellingy Irving Fisher 
and Howard Richards) 

At the Mt)mhiy session of Section K, Professor 
Sanford Winston described a sample of more than 
6ve thousand completed families selected with refer¬ 
ence to social doss. More boys in proportion to girls 
are born to parents in prosperous circumstances than 
to the poor, according to Professor Winston. He 
found further that small families had a higher pro¬ 
portion of males than large families, which is an¬ 
other indication of the greater excess of males in the 
higher economic groups, since these groups have 
fewer children. This effect he attributed to the 
better prenatal care which mothers in the more 
prosperous families receive, with the result that 
fewer miscarnages occur. Since a great preponder¬ 
ance of miscarriages are nuiJe, a large number of 
interruptions of pregnancy, resulting from neglect, 
poverty and ignorance, leaves fewer males to be bom 
alive. 

The sturdy conservatism of the rural people of 
Vermont in holding tenaciously to their soil through 
one economic reverse after another was pictured by 
Professor Geniove Lamson, of Vassar College, as she 
traced their shifts and changes in response to tiiffi- 
oultiea brought on by the repeated lowering of the 
prices of their products. She described the pride of 
these old-time American families in having given so 
many leaders to the nation, the consolidation of 
farms now taking place, with vacant buildings as one 
result, and the slightness of the infiltration of for¬ 
eigners, who are chiefly French Canadians. 

Professor R, M. Harper showed grnphically at this 
session the interrelations of demographic factors in 
the population of Switzerland. President A. 0. Bow¬ 
den, of New Mexico State Teachers College, described 
the results of n questionnaire showing an appallingly 
great amount of superstition and ignorance in the 
general population, with only a slightly better show¬ 
ing by school teachers. These papers were presented 
on Monday afternoon, the section abstaining from a 
Monday morning session in order to allow the mem¬ 
bers to attend the meeting of the American Mathe¬ 
matical Society devoted to statistics. 

A symposium on cotton was held on Tuesday morn¬ 
ing in the municipal auditorium, under the chainnan- 
ship of Mr. L. L. Janes, of the United States De- 
pattment of Agriculture. Mr. S. Locke Breaux, who 
has been connected with the New Orleans Cotton Bx^ 
change since 1875, opened the symposium with an 
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aceount of the activities of the exchange, deCen^ng 
it against the attacks which have been made in Con¬ 
gress and elsewhere. The invitation to visit the ex¬ 
change, extended to all members of the assooiation, 
'Was seconded by Mr. Breaux and taken advantage of 
by a number of members of Section K. Owing to 
the unavoidable absence of Mr. J. W. Bateman, di¬ 
rector of agrioultural extension at Louisiana State 
University, his paper on **Cotton from the View¬ 
point of the Fanner^' was read by Dean J. G. Lee. 
Mr. Robin Hood, secretary of the National Coopera¬ 
tive Council, spoke on “The Objectives of the Cotton 
Cooperatives.'' 

The social and economic institutions of the Mayans 
were the subject of a symposium on Tuesday after¬ 
noon jointly with Section L. (See the report of 
Section L.) 

Professor Charles A. Ellwood, of Duke University, 
presided at the Wednesday morning session and 
opened the meeting by stressing the importance of 
historical as compared with psychological methods. 
Professor Kenneth E. Barnhart, of Birmingham- 
Southern College, showed that the high homicide 
rates in Southern cities represent chiefly murders 
among illiterate Negroes. He predicted that the 
rapid growth of literacy now taking place, particu¬ 
larly in the colored population, will result in a de¬ 
crease in tlie number of homicides. Professor Walter 
C. Reckless, of Vanderbilt University, spoke on the 
use of observation and statistics in the placement of 
foster children, describing observations made on or¬ 
phan children for five-minute intervals with a view to 
an objective evaluation of traits relevant to their 
placement. Professor M. D. Anderson, of the Uni¬ 
versity of Florida, described his interesting '‘rela¬ 
tivity theory” of capital and interest illustrating the 
theory with graphs of the trends of financial variables. 

A symposium on growth was held, jointly with 
Sections H and N, in two parts, on Wednesday after¬ 
noon and Thursday morning. (See the reports of 
Sections H and N.) 

The subject of growth was resumed in a different 
application by Professor Edwin B. Wilson, of the 
Harvard School of Public Health, who spoke on 
Thursday afternoon at a joint session with Section A 
(Mathematics) on “Laws of Population Growth.'' 
With Miss Ruth R. Puffer, Professor Wilson used the 
method of least squares to fit logistic curves to a con¬ 
siderable number of human populations. The fit we® 
in general close; but the characters of the pariameteirB 
of the curve determined in this way were often cur* 
prising. In some cases the parameters were iAiagi?^ 
nary or of a sign apposite to that usually attriboM 
to ^em. The curve, which is ordinarily assumed lo 
rise more slowly than the MaUhusian geotneti^ pvp-* 
gression, sometimes rose even more rapidly thfm 
auggesied by Malthui^ aotuaUy 
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asymptote. The absurdity of these results formed 
the basis for the authors’ opinion that the logistic 
curve is of very little value for predicting popula¬ 
tions. 

Earlier on Thursday afternoon a joint session with 
Section L was addressed by Professor Robert G. 
Caldwell, of Rice Institute, and by Professor William 
B. Munro. (See the report of Section L.) 

The Eoonometrio Society met jointly with Section 
K in New Orleans, Louisiana, on the morning and 
afternoon of January 1, 1932. Three papers were 
presented at the morning session, at which Professor 
Grifhtli C. Evans, of Rice Institute, presided. The 
first, by Dr. Charles F. Roos, pointed out several 
errors in the static theory of cost and gave a dy¬ 
namical tiieory which avoided these. Dr. W* A. 
Shewhart, of the Bell Telephone Company, pointed 
out the advantages of standardisation and demanded 
a fairer basis for competition. The following paper 
was that of Professor Hotelling, which discussed cer¬ 
tain surprising results of two interrelated demands 
when one of them was subjected to a tax. At noon 
a luncheon meeting was held, at which Professor 
Fisher, president of the Econometric Society, de¬ 
scribed its origin and objects. 

Professor Hotelling presided at the afternoon ses¬ 
sion, four papers being presented. The program be¬ 
gan with a paper by Professor Edwin B. Wilson 
(and Miss Margaret M. Hilferty), of Harvard Uni¬ 
versity, which was a brief statement of the distribu¬ 
tion of ohi-square in comparison with the normal 
probability curve. The scond paper was that of 
Professor Evans, which treatwi the various uses and 
results of employing economic liypotliesea. Dr. Mayer 
then suggested that classical dogmas regarding value 
be abandoned and that in social study we utilize the 
sooio-paychological disciplines. The final paper was 
that of Professor Canning, who discussed whether 
there is such a thing as a “constant expense” in enter¬ 
prise operations and attributed part of the amplitude 
of business cycle swings to belief in misleading in¬ 
come data. 

The fifteenth annual meeting of the Metric Asso¬ 
ciation was held on Tuesday. Dr. A. E. Fossier, di¬ 
rector of the Board of Health of New Orleans, wel¬ 
comed those attending on behalf of the City of New 
Orleans, and later in the day conducted a party to 
places of interest in and about the city. A paper 
by Dr. George F. Kunz pointed out various instances 
of the spread of metric measures in the United States. 
Mr. A. E, Pradillo, of the New Orleans Association 
of Commerce, suggested an educational campaign for 
the people to get acquainted with the advantages that 
^ould aemrae to this country with the use of the metric 
S2^stem. -A report was pmented from Dr. Arthur E. 

^a^^^ the progress of the metric move- 
ment Ip lifiBS fioore Blair, of toe Louisiana 


State Normal College, discussed her methods of 
toachtog the metric system, using only the metric 
weights and measures needed for practical use. 

Offtcers elected for 1932 are: President, George F. 
Kunz; first vice-president, Arthur E, Kennelly; 
second vice-president, Theodore H. Miller; third 
vice-president, 'Wm. Jay SchiefTelin; treasurer, James 
F. Martin; secretary, Howard Richards. 

sEorroN L (hihtouic^l and philologicai. soiencobs) 
{Report from RiclMird Stephenson and Joseph 
Mayer) 

Section L held its first meeting in joint session with 
Sections H and K on Tuesday afternoon, December 
29, for a discussion of the culture and civilization of 
the ancient Mayas- Dr. S. G. Morley presented facts 
concerning the organization of various expeditions to 
the Maya field and the assistance obtained from vari¬ 
ous scientists in this field. Mr. Frans Blom discussed 
generally the articles of commerce, where these were 
obtained by the Maya, and their monetary system. 
He also displayed a large map which delineated in 
colors the areas from which the ancient Maya folk 
obtained their various commodities. This session was 
well attended. 

The second session of Section L was held jointly 
with Section K on Thursday afternoon with Dr. Grif¬ 
fith C. Evans presiding. Professor Caldwell traced 
the repetition of periods of prosperity and panic 
through Colonial times, the land panic of 1819, the 
canal panic of 1837, the railroad panic of 1867 and 
the financial panic of 1873. He suggested that the 
rhythm may perhaps be due to each generation of 
men learning by its own mistakes, which are forgot¬ 
ten by the next generation. He spoke also of a theory 
of binary panics; an agricultural one shortly after a 
great war and an industrial panic about eight years 
later than this. The theory, he pointed out, is plaus¬ 
ible, but on account of the inadequacies of the his¬ 
torical method can not be regarded as proved. He 
declared that the United States has brought the pres¬ 
ent depression upon itself by following at the same 
time the mutually incompatible policies of collecting 
its foreign debts and of maintaining a tariff that 
makes payment impossible. 

Professor Munro ascribed the world depression to 
democratically inspired excessive governmental ex¬ 
penditures which exceeded the tax-collecting powers 
of the government and led to impairment of credit 

The third session of Section L was held jointly 
with Section H and was concerned with Maya arche¬ 
ology. By means of lantern slides Dr, S. Q. Morley 
displayed photographs taken by Colonel and Mrs. 
Lindbergh in their Sight over the Taxohilan region, 
pointing out that the chief value of the Lindbergh 
photographs lay in the fact that for the first time the 
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subject of Mayan arcbeology was given such pub¬ 
licity as to make it of national interest, and in the 
fact that the photographs from the air gave the ex¬ 
cavators better ideas of the topography than could be 
obtained by land exploration. Dr. Morley next pre¬ 
sented lantern slides concerning his own expedition of 
April, 1931, and discussed the significant discoveries 
made at that time. Dr. Hermann Beyer, of the Tulane 
Department of Middle American Research, read a 
most scholarly paper on ^^The Stylistic History of 
the Maya Ilieroglyphs” from the earliest times 
through their decline after the Spanish conquest. 
And finally at the last session of Sections L and 11, 
Mr. Frans Blom, of Tulane University, read a paper 
on ‘*The Negative Batter at Uxinal and Other Maya 
Ruins,” which presented the general fact that the 
facades at IL\mul lean outward to enhance the sculp¬ 
turing on these fn\*adcs. 

SBCTION M (ENGINKEHING) 

(Bejyort from N, H. Heck) 

The address of the retiring chairman of the section, 
Dr. Prank B. Jewett, dealt with tlie new place that 
must be taken by the engineer if society us a whole is 
to live a happy life and avoid some of the present 
dangers. We can not continue to live in a highly 
mechanked age on the rules and regulations suited to 
an earlier trading and agricultural age. The engineer 
must learn to take his place, first through better edu¬ 
cation of engineers to make them more competent to 
take a proper place in the whole scheme of society; 
second, his societies and allied organizations must see 
their responsibilities in a broader way, and, finally the 
rank and file of mankind must be educated so that 
they will not be fooled in regard to matters of science 
and engineering. Expencnco shows that we can not 
be so fooled without nature taking her revenge. Such 
education is easy for small groups but, in the case of 
millions, it is a grave task. In certain fields we are 
reaching the limits of possible developments and in 
such cases wo should bo content with a filling-iu proc¬ 
ess. Engineers will have to have belter understand¬ 
ing of the properties of materials and of the work 
being done by scientists in these fields. Future con¬ 
struction will have more refinement of detail than in 
the j)ast. In accomplishing these things the engineer 
must not get too far from the field of creation or he 
will lose much of the mental satisfaction which most 
engineers are incapable of getting from the purely in¬ 
tellectual side of the work. 

Lieutenant H. D. Vogel discussed the laboratory 
solution of river problems. He pointed out the diffi¬ 
culties encountered by experimenters in designing, 
building and operating small scale models of rivers, 
the need for better approach to this problem for 
rivers of large size and the absolute need, in the case 


of long stretches of river, for the use of distorted 
models, that is, with vertical scale considerably in ex¬ 
cess of the horizontal. He showed that with suitable 
assumptions distorted models give good agreement 
with the results of observation of actual river per¬ 
formance. Accordingly, laboratory studies are indis¬ 
pensable in understanding river problems. 

Mr. George G. Enrl gave a complete analysis of 
rainfall at New Orleans, and, among other things, 
showed that three inches or more in one hour occurred 
eight times in thirty-six years and that there have 
been fourteen inches in nine hours over the whole 
forty-four S(iuare mile extent of the city. Since the 
whole city lies at, near or below gulf level, all rain¬ 
fall, except that absorbed, must be removed by pump¬ 
ing through an elaborate system of canals which dis¬ 
charge into Lakes Borgne and Pontchartrain. The 
present capacity is fourteen inches in twenty-four 
hours for the entire area, a considerably greater dis¬ 
charging capacity than that of Chicago with ten times 
the drainage area. The prompt removal of rain 
water, combined with improved water supply and 
sewage disposal, have resulted in great improvement 
in sanitary conditions and consequently in living con¬ 
ditions. 

Mr. C. F. Hirshfeld stated that for cities upward of 
100,000, the continuation of the street railway is a 
necessity to provide transportation for the common 
man. At present 60 per cent, of downtown transpor¬ 
tation is by street car, and only 8 per cent, of the 
original street railway mileage has been replaced by 
buses. The street railways from early prosperous 
conditions are now in a generally bad way, and de¬ 
velopment of new ideas is necessary to render the 
street car sufficiently attractive to compete with other 
fonns of transportation. Through cooperation of the 
companies an organization has been formed to learn 
the facts and find remedies. A questionnaire brought 
out the demand for better ventilation and quietness 
rather than for mechanical perfection and speed. The 
significance of the investigation is that means must be 
found to save an industry of five and one half billion, 
with the certainty that, if lost, tlicre must be replace¬ 
ment at even greater cost. 

Mr. J. F. Coleman dealt with foundation problems 
in New Orleans, The existence of alluvial deposits of 
great depth, complicated by local deposits of quick¬ 
sand a few feet below the surface, and in other places 
with beds of fine clay and of decayed vegetation, pre¬ 
sents a foundation problem of unusual difficulty. Un¬ 
til recently most of the material was saturated at a 
depth of a few feet, but in some places drainage has 
lowered the upper limit of saturation. Before drain¬ 
age the upper surface gave better bearing for loads 
than the subsurface. The drainage has in some oasM 
resulted in the decay of wooden substructures With 
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oonsoquant settling of buildings. 1b other oases the 
surface has settled through sertreral feet^ even without 
load. Ib some cases this settling has exposed cypress 
stumps, belonging to one of several layers of buried 
swamps, and a structure resting on a stump is at an 
obvious disadvantage. Great car© is necessary in the 
design of foundations and piles must be driven with 
great care. Often they must be so thickly placed that 
those lust driven force the others up, with later set¬ 
tling und carrying the structure with them. 

Major H. F. Fowler, U. S. Engineers, discussed in¬ 
land waterways. In spite of the great development of 
the railroads certain types of freight, including such 
low grade bulk cargo as coal and steel products, have 
continued to be carried by water. The world wur 
conditions emphasized the importance of this auxil¬ 
iary means of transportation. Much attention has 
been given recently to the design of vessels, and screw 
propellers placed in tunnels are proving more efficient 
for shoal water navigation than the old paddle wheel 
steamers, though many of these are still in effective 
use. The greatest cargo ever moved at a single time 
was moved by a towboat of the tunnel type. Atten¬ 
tion has been given to the modernizing of terminals 
and rail connections. The connection of isolated, dis¬ 
connected channels to make through channels of the 
needed depth is now going on. Many problems of 
river regulation have yet to be solved. 

Professor J. H. Pound showed the remarkable de¬ 
velopment of pipe-line transportation of natural gas, 
oil und gasoline during .1029-31, a development so 
important as to threaten seriously the prosperity of 
the railroads in the regions affected. Gasoline pipe 
lines of lengths even up to 1,400 roile.s have been 
found profitable and this even in cases where the 
supply is known to be of limited duration. The en¬ 
gineering features of the construction of pipe lines 
are of interest, since the lines are carried through 
every type of country encountered, some of it very 
difficult. Welding of pipes has become of impor¬ 
tance and prevention of corrosion is an important 
problem as yet unsolved. Rivers arc crossed on 
bridges, through tunnels or by laying pipe in the 
river bed. Since there is demand for this service, pipe 
lines are likely to continue to increase in spite of all 
obstacles. 

SEJOTION N (mEI)IC.AL SOUENOBS) 

{Report from F. A, Moaa) 

The meetings for Section K were very well attended, 
were arranged for seven sessions, beginning 
with Monday afternoon and extending through Thurs¬ 
day afternoon. A total of 43 papers was given, rep¬ 
resenting a variety of fields. Several joint symposia 
Were arranged, one for the Tuesday afternoon session, 
with the American Society of Parasitology; one for 
the Wednesday afternoon session on the “Growth of 


Individuals/' with Sections H and K; and another 
for Thursday morning with Sections H and K on 
“Growth." The Thursday afternoon symposium, on 
“The New Approach to the Problems of Mental Dis¬ 
orders," was arranged jointly with Sections C (Chem¬ 
istry) and I (Psychology). 

An excellent paper was given on Monday afternoon 
by Dr. H, B. Weiser, Rice Institute, on the colloidal 
theory of gall-stone formation. lie showed that gall- 
atones of the “])ure cholesterol" type are formed in 
the absence of inflamination, while the “layered” 
stones are associated with inflammation. He demon¬ 
strated the chemistry by which stones of a non-in- 
flamrnatory origin develop. 

The program for the Tuesday morning session was 
prepared by Dr. Musser, of the Tulane Medical 
School. The paper on “Allergic Nephritis,” by Dr. 
Charles W. Duval, showed that just as we can get 
allergic reactions in the skin and subcutaneous Ubsucs, 
so these reactions may be produced in the kidney and 
cause an acute nephritis. Dr. Harley N. Gould 
showed that the nationality of ancestors has a very 
slight influence on the age of onset of menstruation in 
mothers and daughters. Those of Northern European 
descent have a later age of onset of menses than those 
of Southern European descent. The mean age of 
mothers at the time of first menses is 13.99 years, 
whereas the mean age of daughters' first menses is 
13.61 years; or the daughters menstruate about three 
and one third months earlier. ITis study was based 
on students of Soxdiie Newcomb College. In this 
same program, Dr. Leon J. Menville, of the Tulane 
Medical School, presented the results of a study which 
he had been making o]i the gastro-intestinal activity 
of rachitic rats. In every instance, he found that the 
food column reached the caecum earlier in rachitic 
rats than in normal. He found that lack of Vitamin 
D influenced the peristaltic movements. At this sos- 
ftion the addre.ss of the retiring vice-president, Dr, 
LouLs B. Wilson, of the Mayo Clinic, was given. It 
will be reproduced in an early issue of Science. 

The Tuesday afternoon joint session with the Amer¬ 
ican Society of Parasitologists was devoted to para¬ 
sitology of medical interest and consisted of five 
papers—one by Dr. Robert Hegner, of the Johns 
Hopkins University, on “Amoebiasis in Panama”; one 
by Dr. Walter E. Dove, of the U. S. Department of 
Agriculture, on “The Transmission of Endemic 
Typhus”; and a very excellent paper by Dr. C. W. 
Stiles on “The Present Status of Hookworm Disease 
in the United States.” Dr. Stiles emphasized the fact 
that the job of eradication is not yet completed and 
proposed a practical method for attacking the job. 
He also developed the point that hookworm disease 
impairs mental capacity, and that the mental condi¬ 
tion improves following treatment. Dr. Paul D. Lam- 
son, of Vanderbilt Univemtj, gave a report of the 



168 


Bcmwio^ 




studies 'which be had been making on the use of vari¬ 
ous drugs in the treatment of intestinal helminth in¬ 
festations, and Dr. G. F, Otto, of the Johns Hopkins 
University, summarized a study which he has been 
making on *‘The Ascaris and Trichuris Infestations in 
the Southern United States.” 

The Wednesday morning session was given over to 
the symposium on “The Effects of Drugs and Internal 
Conditions on Behavior.” Dr, Gilbert J. Rich demon- 
0trated that there is a close relation between internal 
chemistry and personality and that such a relation¬ 
ship can now he outlined in its more general princi¬ 
ples. Dr. Joseph G. Yoshioka, of Yale University, 
concluded from a study which he made, using rata as 
the experimental animals, that injections of an extract 
from the anterior lobe of the pituitary gland mark¬ 
edly decreases the restless activity of rats. Dr. 
Thelma Hunt, of George Washington University, 
demonstrated that fatigue can be measured by the de¬ 
crease in the carbon dioxide combining power of the 
blood. She also showed that the onset of fatigue can 
be delayed by injecting adrenalin. Dr. J. A. Glaze, 
of Kansas State Teachers College, found that pro¬ 
longed fasts cause a decrease in efQciency of the 
higher psychological processes during the period of 
the fast, but that mental efficiency is increased follow¬ 
ing short fasts. Dr. Katharine Omwako, Agnes Scott 
College, found nervous stability was lowest after two 
ho ora of sleep and that it increased directly with the 
length of the period of sleep. Dr. Frederick J. Cul¬ 
len, of the U. S. Department of Agriculture, showed 
how his bureau had succeeded in discovering a num¬ 
ber of fraudulent remedies and in removing them 
from the market. 

On Wednesday afternoon and Thursday morning 
joint symposia were held with Sections H and K on 
the subject of “Growth.” (See the report of Section 
H.) 

On Thursday morning there was also held a sym¬ 
posium on “Nervous Disorders.” Mr. Harry F, Hub¬ 
bard, of George Washington University, pointed out 
the fact that alienists are constantly disagreeing con¬ 
cerning the sanity of criminals, and that the lack of 
agreement was largely duo to the subjective methods 
used in diagnosis. He emphasized the need for the 
same objective methods in psychiatry which the other 
sciences have found so helpful. Dr. Fred Eberson, 
of Mount Zion Hospital, reported a cxmvmeing piece 
of work on the isolation of the organism causing in¬ 
fantile paralysis. Dr, Leon Gordon, of George Wash¬ 
ington University Medical School, gave a report on 
more than one hundred cases of birth injury and 
showed how idiocy, epilepsy and other mental dis- 
turhanoee follow in its wake. Dr. M. L. Townsend, of 
Chevy Chase Sanitarium, showed bow the removal of 
focal infection benefitB patients suffering from men¬ 
tal disorders. He found this to be especially true in 


the ease of tilie tnanio-depreasive psychosis* Dr^ Lowell 
8. Balling, of the Institute for Juvenile Keseareh, 
found that environment was the chief factor in pro¬ 
ducing automobile thieves. He found the intelligence 
of the thieves slightly below normal but not markedly 
so. He was unable to disclose any emotional abnor¬ 
malities of importance in this group. 

The Thursday afternoon session was devoted to a 
joint program with Beetions C (Chemistry) and I 
(Psychology), on the symposium subject, “New Meth¬ 
ods of Approach to the Study of Mental Disorders.” 
Dr. Abraham Myerson, of Tufts Medical College, 
sliowed how brain activity can be studied objectively 
by puncturing the carotid artery and jugular vein 
and making comparative analysis of the bloods thus 
obtained. He found that when the patient is uncon¬ 
scious as a result of anesthesia the bruin iisos very 
much loss sugar than normally and that during con¬ 
sciousness the brain uses more sugar than cither the 
arm or the leg. The chief contribution of his paper 
is that it affords a simple scientific method for study¬ 
ing the chemical activity in the living braim Dr. F. 
A. Moss, of George Washington University, showed 
that all basic progress in psychiatry had been made 
by materialistic methods and that if psychiatrists hope 
to make any more worth-while discoveries they must 
go back to the laboratories. Dr. G, Holmes Richter, 
of Rice Institute, demonstrated how colloidal chem¬ 
istry might explain the so-called “functional” psy¬ 
choses, and he indicated that the correct method of 
treating such disorders was by giving some drug to 
restore the colloidal chemistry of the brain cells to 
normal. The papers on this program stressed the 
point that the bodily condition on which the disorder 
depends should be of much more concern to the psy¬ 
chiatrists than the mental symptoms which the patient 
manifests as a result of the disorder. 

SBCTION 0 (AGBICTn.Tt7iai;). ••AMERICAN SOOIBJTT OF 
AGRONOMY. •SOCIETY OF AMERICAN FORESTERS. 

♦•AMERICAN SOCIETY FOR BOBTICUIiTORAL SOlENOB. 
f POTATO ASSOCIATION OF AMERICA. GENETI¬ 
CISTS INTERESTED IN AGRICtrLTUEB. CROP 
PROTECTION INSTITUTE. 

(Reports from P. E. Brown, Q, JET, Lentz, S'. S* 
Tukey, H. C. Moore, Jay L. Lush and 
Paul Moore) 

Section 0 held a joint session with the Genetidsts 
Interested in Agriculture and the American Society of 
Agronomy on Monday afternoon, the program con¬ 
sisting of a symposium on the “Genetics of Cc^n 
Improvement.” On Tuesday joint sessions weipe hdd 
in the morning and afternoon with the Americavi So¬ 
ciety of Agronomy, and thirteen papers 
sented, dealing mainly with the pse of fertiUfvew on 
southern soils. Dr S’. H. Bear presented so^^ 
ihtere^ing suggestions ii^nfive to the 
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fertilisers of certain {onnulas for different crops and 
varying soil conditions and pointed out tlie variations 
in the effects of fertilisers when made up of different 
xnaterials. He predicted that fertilizers of the future 
would be required to contain more than nitrogen, 
phosphate and potash, and to show the content of 
other necessary plant food constituents, such as Mg, 
Ca, S, etc., in the formulas. Other papers dealt with 
fertilizer effects on com, cotton, oats, sugar cane and 
other crops grown on individual soil types in various 
states, the results secured with any fertilizing ma¬ 
terial being shown to depend primarily upon the soil 
type. The induence of fertilizers on cotton root rot, 
on the time of maturity and boll characters of the 
cotton plant and on the decomposition of cane trash 
in the soil was discussed. The use of chemical tests to 
determine phosphorus needs of soils, the nitrogen 
problem under semi-arid conditions and factors in¬ 
fluencing the production of flax fiber cells were other 
subjects presented. On Tuesday evening the joint 
dinner with the American Society of Agronomy and 
other associated societies was held. The address of 
the retiring vice-president for Section 0, Dean W. C. 
Coffey, of the University of Minnesota, was given at 
the dinner, the subject being “The Interrelationship 
of the Biological and Social Sciences in Agricultural 
Education/' 

The Society of American Foresters met on Tues¬ 
day, Wednesday and Thursday (December 29, 30, 31, 
1931) with an attendance of 101 members and 48 
guests, of whom 16 were ladies. The program dealt 
primarily with forest economics, taxation, forest 
finance and forest revenue. A symposium devoted to 
“Forestry in the South" brought out the possibilities 
of practicing forestry in this region. Invitations 
were extended to lumbermen to attend the meeting, 
and several of those present contributed to the pro¬ 
gram. Attention was called time and again for the 
need of more complete cooperation between the for¬ 
esters and the timberland owners and operators, 

A harbor boat trip, furnished through the courtesy 
of the Nhw Orleans Dock Board, gave the del^atea 
a respite from the indoor sessions and afforded them 
a chance to view the city's dock facilities. 

President-elect C. M. Granger oaUed attention to 
some of the problems confronting the Society, and 
made a plea for continued cooperation on the part of 
ftll the members. Congressman Scott Leavitt, of 
Montana, il former forest supervisor in the U. S. 
Forest Service, told the members of the legislative 
measures pertaining to forestry now before Congress, 
and mentioned briefly his efforts in having forestry 
legislation enacted. 

Fifteen formal papers were delivered on Tuesday 
^d Wednesday. At the business session the report 
of Coshioittee was presented. The 


/onmol of For$$try will publish most of the papers 
which were presented. 

The all-day fleld trip to Bogalusa, Louisiana, in 
which over 100 persons took part, was probably the 
outstanding part of the program. The sawmill, nurs¬ 
ery and numerous plantations of the Great Southern 
Lumber Company were visited. 

A tour of the pine plantations was made under the , 
guidance of P. C. Wakeley. Survival, height and 
diameter growth of various aged stands were ob¬ 
served, and the results of using different planting 
methods and different grades of nursery stock were 
studied. Attention was called also to the natural re¬ 
production, over some 10,000 acres resulting from the 
1920 seed crop. All the plantations az}d young 
growth are protected from fire and grazing and show 
remarkable growth. Mr. P. V. Siggei*B, of the Bu¬ 
reau of Plant Industry, explained his field studies of 
brown spot needle blight of longleaf pine. 

The twenty-eighth annual meeting of the American 
Society for Horticultural Science was held in thirteen 
regular sessions and an additional joint session with 
the American Society of Plant Physiologists, and in¬ 
cluded the presentation of 157 papers, representing 
the largest number in the history of the organization. 
The general trend of research in horticultural prob¬ 
lems is to be seen in the continued interest in tree 
fruits along the lines of chemical composition and 
fruiting, stomatal behavior under varying conditions 
of moisture, growth and humidity, effects of light 
upon color development of fruit and respiration of 
fruits in storage at varying temperatures, in the in¬ 
creased attention to problems of the peach along 
similar lines, in the interest in physiological problems 
of raapborries, strawberries and grapes, in the con¬ 
tinued activity in vegetative propagation of woody 
plants, in the fundamental nature of scicntiflo effort 
with vegetable crops, in the direction of scientific 
effort upon ornamental horticulture and in the defi¬ 
nite attainment of scientific rank by investigation 
with floricultural plants. 

In discussions of policy and general business a 
committee was appointed to urge and cooperate in 
the cataloguing and indexing of state experiment 
station publications as well as of U. S. Department 
of Agriculture publications by the U. 8. Department 
of Agriculture, so that all literature upon agricul^ 
tural subjects may be brought together in quickly 
accessible form. It was also pointed out that jour¬ 
nal publication had definite advantages, that publi¬ 
cation in experiment station bulletins had certain 
limitations, and that it would seem a constructive and 
economic step for stations to purchase space in jour¬ 
nals in some eases rather than to continue publica¬ 
tion in their own series. 

The address of the retiring president, Dr. T. H. 
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MeHatton, of the Georgia State CollegOf reviewed the 
evolutionary changes in hortieultural work. Dr. H. 
A. Jones, of the University of California, Davis, Cali- 
foniia, was elected president for the year 1932. 

The attendance at the New Orleans meeting of the 
Potato Association of America was not large, but 
unusual interest was shown in the program. Six 
pai>er8, dealing with certified seed and potato ferti¬ 
lizers, were presented by Southern experimenters and 
were of special interest to Southern workers. 

Reports on the cooperative potato-breeding project 
presented by the geneticist of the Office of Horticul¬ 
tural Crops and Diseases, U. S. Department of Agri¬ 
culture, and by plant breeders of several experiment 
stations, showed marked progress in 1931 in develop¬ 
ing new seedlings. One seedling, the Katahdin, has 
proven exceptionally good and may replace some of 
the late standard varieties in several states. The 
Potato Association of America highly endorsed the 
work done by the U. S. Department of Agriculture 
and the Experiment Stations in developing new va¬ 
rieties of potatoes, and passed resolutions asking that 
more funds be appropriated for potato-breeding 
work. 

Reports from New York and Maine on the develop¬ 
ment of late blight immune varieties through breed¬ 
ing work were enthusiastically received by both 
Northej'n and Southeni growers. Evidently the pros¬ 
pects of producing in the near future varieties of 
potatoes resistant to some of the common diseases 
are very bright. 

Seed potato certification received special attention 
by the delegates. 

The Geneticists Interested in Agriculture met on 
Monday for a symposium in the forenoon on th« 
“Genetics of Bee Breeding” and a symposium in the 
afternoon on the “Genetics of Cotton Improvement.” 
The peculiar method of inheritance in Hymenoptera 
alters the relative importance of sisters, offspring and 
aunts as indicators of the genetic constitution of the 
queens and drones to be selected. The difficulty of 
controlling matings, which has been a serious handi¬ 
cap in the past;, seems in a fair way to be solved. 
Several men with long experience in practical bee- 
breeding were present and contributed to a lively dis¬ 
cussion as to what the ideals of the bee breeders 
should be and the problems wherein more genetic 
knowledge was felt to be urgently necessary. 

The afternoon meeting on the genetics of cotton 
improvement was largely concerned with the possi¬ 
bilities involved in crosses of varying degrees of 
wideness. It was generally felt that extremely wide 
crosses offered little promise of improving the present 
varieties, but that crosses of nearly related varieties 
offered a fruitful field for further improvement. The 
rapid development of mechanical harvesting of cotton 
has in some sections made it imperative to breed a 
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type of cotton better adapted to this purpose. The 
type of mechanical harvesters so far in use and the 
steps being taken to breed varieties to meet this new 
need were discussed. 

The members present voted to merge the organiza¬ 
tion of the Geneticists Interested in Agriculture into 
the newly formed Genetics Society of America. Dr. 
R. A. Brink, of the University of Wisconsin, was 
selected to represent the interests of this group dur¬ 
ing this merging. 

The Crop Protection Institute had its annual meet¬ 
ing on Wednesday, December 30. Professor W. C, 
O’Kane, chairman of the board of governors, gave a 
brief survey of some of the year’s work. He re¬ 
ported no change in the type of work and only a slow 
change in the personnel of the board, which was re¬ 
sponsible for the general plans of the institute. 
Projects are still managed through committees. 

While the institute had some curtailment of funds, 
it had under all conditions maintained its work well, 
and the present projects were even more significant 
than some of past years. More industrial companies 
are making use of the institute. A survey through 
one of the projects developed the fact that more than 
ten billion gallons of spray material are applied to 
commercial plantings each year, this being exclusive 
of spraying in home gardens, greenhouses and plant¬ 
ings loo small to be listed, or applications to live 
stock or household uses. While some of the projects 
had been concluded, others were still in development, 
and several new fields were just being entered. 

Paul Moore, secretary-treasurer, reportefl receipts 
of $44,169.84 and expenditures of $47,629.22 during 
the fiscal year, with a balance on band at the time of 
the meeting of approximately $19,600.00. 

SECTION Q (education) 

(Report from W, L, Uhl) 

The sessions of Section Q were on Monday, Tues¬ 
day and Wednesday. The address of the retiring 
vice-president for the section, Professor Leonard V. 
Koos, of the University of Chicago, was given on 
Tuesday evening at the joint dinner of Sections I 
and Q, Phi Delta Kappa and Kappa Delta Pi. Pro¬ 
fessor Koos outlined the national survey which is be¬ 
ing made of secondary education in the United 
States. Interesting papers were developed at other 
sessions. Dr. J. E. Adams reported an acceleration 
experiment in which it was found that brilliant 
pupils who skipped grades made better records dur* 
ing the year after they skipped than they had made 
in previous years. Classroom experimentation in the 
use of portable typewriters was reported by Dr. Ben 
D. Wood and Professor Frank N, Freeman. The 
use of typewriters in the elementary aehool led to an 
increased amount of written work of improved ebar- 
aeter and caused no injury to progress in an;^ of Ibb 
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school subjects. Professor F. A. FordV study indi¬ 
cated that in many public scboola the better a child’s 
mental ability the less favorable is his school success 
in relation to other pupils. Papers indicating 
the elfects of studying science were given by 
Dr. G. S, Craig, Dr. Q. W. Haupt, President 
A. 0, Bowden, Dr. Otis W. Caldwell and Mr. G. E. 
Lundeen. These papers indicated that there is 
little or no relation between the amount of school¬ 
ing of the common population and the prevalence 
of their beliefs in magic and superstition. They 
indicated also that w^hen science teaching is organ¬ 
ized with direct reference to certain unfounded 
beliefs there is an improvement of about 33 per cent, 
in the eradication of these beliefs as compared with 
their eradication when such training is not specifically 
directed against superstitions. Dr. H. W. James and 
Dr. J. B. Mailer reported upon problems of character 
education. Both papers called attention to the com¬ 
plexity of conflict situations and also to the varying 
judgments of both students and adults about the 
proper courses of action in conflict situations. The 
priority of New Orleans in educational developments 
was reported by Professor Stuart Q. Noble. Mr. 
Irving P. Foote discussed the tenure of high-school 
teachers in Louisiana. The value of the amount of 
high'-school Latin as a method of selecting applicants 
for college was indicated in Mr. E. L. Clark’s paper. 
Diagnostic and testing work was reported upon by 
Dr. C. C. Ross, Professor H. H. Remnicrs and Mr. 
C. E. Prall. Studies of the difficulty of getting 
meanings from the printed page were reported by Dr. 
Ernest Horn and Professor A. S, Barr. Dr. Horn 
pointed out reasons why the present vocabulary 
studios have failed to indicate, more fully than they 
have, the reading difficulties which children encounter. 
Dr. Barr reviewed experimental studies which he has 
been conducting with special reference to the vocabu¬ 
lary difficulties in American history. Dr. S. L. Eby 
reported a detailed investigation of students’ higb- 
Bohool marks and college marks for an entire gradu¬ 
ating class from the University of Cincinnati. The 
relation of various entrance requirements to subse¬ 
quent university success in a school of engineering 
was reported by Professor August Dvorak. He 
showed that the regression equation clearly predicted 
subsequent suspension from the school in case of 60 
per cent, of the actual failures. The relation of phys¬ 
ical to mental development in children in four diffier- 
snt countries was given by Dr, 8. A. Courtis. Pro¬ 
fessor H. H. Remmers, in stating the results of mea¬ 
surement in high-achool English, showed that the 
highest pupil in a high school of low standards was 
found to be below the lowest pupil in a high school 
of high standards. He concluded that the knowledge 
of the school’s relative standing was necessary in 
judging the pupil’s achievement in English. Pro¬ 


fessor W. L. Uhl emphasized the lack of measurement 
of such mental functions as social competency, crea¬ 
tive work and esthetic experiencing, in the present- 
day standardized tests. Dr. Grace 0. McGeoch re¬ 
ported data which indicate that neither the whole 
method nor the part method is inherently superior 
for any individual, but that the relative efficiency of 
either method is a function of a number of factors. 
Dr. T. E. Newland presented an analysis of illegibili¬ 
ties in handwriting from the lower grades to adult¬ 
hood. He found that there are typical illegibilities 
for certain letters, that these illegibilities tend to in¬ 
crease with age and that remedial and preventive 
work can be arranged greatly to reduce these illegi¬ 
bilities. The legislative as well as professional diffi¬ 
culties of arranging sabbatical leave for public-school 
teachci‘s was reviewed by Professor W. A. Cook. He 
reported also present-day practices, what teachers do 
while on leave and the effects of the leave upon their 
subsequent work. 

BFXATED TO THE ASSOCIATION*AS A WHOLE. ** SOCIETY 
Oy THE SIGMA XT. * AMEKICAN NATURE STUDY SO¬ 
CIETY. •• HONOR SOCIETY OE PHI KAPPA PHI. 
fOAMMA ALPHA GRADUATE SOIENTIPIC FRATER¬ 
NITY. SIGMA DELTA EPSILON GRADUATE WO¬ 
MEN’S BCIENTIPIC FRATERNITY 

(Reports from Edward Ellert/, Jennie jffoW, Roy M, 

Peterson, H. R. Nelson and Kathryn KnowUon) 

The thirty-second annual convention of the Society 
of the Sigma Xi was held in the Hotel Roosevelt, 
New Orleans, on December 29. Reports of the 
officers were received, and the following actions were 
taken: (1) That the executive committee be empow¬ 
ered to recognize in a suitable way research work 
done in institutions in which there is no chapter; 
(2) that the society do not place itself on record at 
the present time as favoring federal grants for re¬ 
search; (3) that chapters be established at Western 
Reserve University and at Princeton University; 
(4) that the following officers be elected: President, 
Louis B. Wilson, Mayo Foundation; secretary, Ed¬ 
ward Ellery, Union College; treasurer, George B. 
Pegram, Columbia University; member of executive 
committee (for 5 years), H. V. Wilson, North Caro¬ 
lina; member of executive committee (to serve the 
unexpired portion of Dr, Louis Wilson's term), A. 0. 
Leuschner, University of California; alumni member 
of executive committee, Henry G. McKnight, District 
of Columbia. 

An innovation this year was the substitution of a 
buffet supper for the annual dinner. The supper fol¬ 
lowed the convention and gave opportunity for a dis^ 
cussion on the part of delegates of chapter affairs 
and the conduct of the society’s business. The tenth 
annual lecture, under the joint auspices of the asso¬ 
ciation and the society, was given in the Municipal 
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Auditorium by Mr. C. F. Hirshfold, chief of researob 
of the Detroit Edison Company {see General Ses¬ 
sions). 

The meetings of the American Nature Study So¬ 
ciety on Monday, Tuesday, Wednesday and Thursday 
offered a group of about seventy, who were in at¬ 
tendance, a most interesting and varied as well as 
profitable program. 

The speakers of the Monday morning session, which 
was arranged by the New Orleans branch, described 
and illustrated the natural environs of New Orleans 
so vividly and so well that many of the audience were 
lured to nature in spite of excellent programs offered 
later in the week. On Tuesday morning the Webster 
Groves Branch, \Wth fifteen papers, outlined the ex¬ 
cellent group w^ork accomplished in various fields in¬ 
cluded by that chapter of the society. Tuesday after¬ 
noon was given over to the study of nature and sci¬ 
ence in the schools of the country. Seven very able 
papers were given at this session and many valuable 
ideas were exchanged through discussion which fol¬ 
lowed the papers. Nine original contributions of 
various phases of natural history were given to the 
audience on Wednesday morning, when animated dis¬ 
cussions arose which for a time threatened the post¬ 
ponement of a final business meeting. 

On Tuesday evening the president, Mr. A. F. Sat- 
terthwait, of the U, S. Entomological Laboratory at 
Webster Groves, Missouri, presided over a banquet 
where a large group feasted and visited and where a 
few earnest members responded to toasts. During 
the program which followed the banquet, the newly 
organized New Orleans and New York brandies were 
formally recognized by the society when their dele¬ 
gates were tendered bouquets of rosea. The evening's 
entertainment was finally delightfully climaxed by 
Stanley C. Arthur's lecture and five-reel motion pic¬ 
ture film, entitled “In Audubon's Louisiana.” On 
Thursday morning the group was again entertained 
by the New Orleans branch, who conducted a tour to 
the beautiful school gardens of the city. 

The business meeting on Monday afternoon was de¬ 
voted to the adoption of a new constitution for the 
society and to other methods concerning better func¬ 
tioning of the organization. At this meeting it was 
voted to hold a meeting at Syracuse in June. Mr. 
Satterthwait was reelected president, Russell F. Lund, 
of the Connecticut Department of Education, was 
elected vice-president, and Jennie Hall, of Minne¬ 
apolis, was continued as secretary-treasurer. 

Before separating for personal interests and duties 
many members of the American Nature Study Society 
expressed the opinion that the twenty-fourth annual 
meeting had been a most happy and profitable one. 

The twelfth bieimial convention of the Honor So¬ 
ciety of Phi Kappa Phi, which has chapters in fortyr 


ilve educational institutions, was held at the Bienville 
Hotel on December 28 and 29. The principal address 
was given by the retiring president general, Dr. Bos¬ 
well G, Gibbs, of Cornell University. On the recom¬ 
mendation of the executive council it was voted to es¬ 
tablish immediately two fellowships of the valne of 
$500 each, which will be available for advanced 
study to members of the society who graduate this 
year. Provision was made for building up a further 
endowment fund for fellowships, bo that the number 
available will gradually increase, as well as a publica¬ 
tions fund. The constitution was amended to provide 
for active life memberships. Officers were elected as 
follows: President general, Dr. Aven Nelson, Univer¬ 
sity of Wyoming; secretary general, Dr. C. H. Gor¬ 
don, University of Tennessee; regent general, Dr. E, 
C. Auchter, Bureau of Plant Industry, U. S. Depart¬ 
ment of Agriculture; historian general, Dr. J. S. 
Stevens, University of Maine; editor general. Dr. Roy 
M. Peterson, University of Maine. 

The Gamma Alpha Graduate Scientific Fraternity 
held its annual council meeting and convention on 
Tuesday and Wednesday. The meeting of tlm council 
was largely devoted to considering policies of frater¬ 
nity expansion. A method of raising funds for the 
payment of the councillors' transportation expenses 
to the annual meeting was devised and submitted to 
the chapters for ratification. This action was taken 
with a view to forming a closer bond between the vari¬ 
ous chapters and with the hope that the annual meet¬ 
ings will become a more effective means of exchang¬ 
ing ideas and transacting business. Forty members 
were present at the reunion breakfast on Wednesday 
morning. The officers for 1932 are: President, Rod¬ 
ney W. Babcock; secretary, H. R. Nelson; treasurer, 
S. P, Miller; editor, Carlton F. Scofield; recorder, D. 
S. Welch. 

Sigma Delta Epsilon, graduate women's scientific 
fraternity, held two meetings. On Tuesday morning 
a breakfast was arranged at the Louisiana, to which 
all women interested in science were invited. Forty- 
five members and guests were present, representing 
about thirty-five institutions. Dr. Elinor H. Behre, 
of Louisiana State University, gave an interesting 
talk on the development of their summer biological 
work. The annual convention of this organisation 
was held at the Orleans Club, following a second 
breakfast. Dr. Prances G. Wick gave a brief dis¬ 
cussion of luminescence,” mentioning some pcweible 
future developments in the field of lighting. The fol¬ 
lowing national officers were elected for 1932: Pr$si~ 
dent, Erma A. Smith, Iowa State College; vke^j^eei- 
dents, Hazel Craig, Brown University, and U 
Bennot, Northwestern University; 

Zeimet, University of Wisconsin; 

Univend^ of Iflinois. 
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Thb uuivorsity has always been the best expression 
of the intelligence of a community. The university 
first appeared in ancient Greece, later became highly 
developed in Alexandria, survived the upheavals of 
the Dark Ages, and under Moslem influence reap¬ 
peared at Salerno in 1120, where it proved to be 
the first step toward the reviv^al of learning and the 
lionaissance, while in later centuries it has been the 
chief agent in the advance of knowledge. There must 
be some very substantial qualities in an institution 
which has survived all these vicissitudes, and it is 
worth while inquiring into the nature of the qualities. 
What is a university and what is the university idea? 

1 Anniversary address, New York Academy of Medi¬ 
cine, November 5, 1981. The historical basis of many 
of ttie statements in this address has been omitted from 
the present copy. The full text may be found in the 
Bulletin of the Academy, January, 1932. 


The university idea involves the cooperative intel¬ 
lectual and moral effort to collect, disseminate and 
apply knowledge for man's needs. 

Cooperation between the various branches of 
knowledge is perhaps the first essential of a univer¬ 
sity and becomes more necessary as the complexity 
of problems increases. Most of the great advances 
in medicine have resulted from the reflection of new 
knowledge in one science upon the problems of an¬ 
other. In order to have cooperation, the men in a 
university must have the social instinct and under¬ 
stand the significance of the social relation. Here, 
at the outset, is a very difficult and complex problem, 
how to secure voluntary united effort among scholars^ 
without intiirfering with individual effort and ambi¬ 
tion. It can not be secured by mandate, but it may 
bo conserved by deliberate efforts of university organ- 
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isMira. It must be based on mutual respect, character 
and conununity interest. Experience shows that in¬ 
stitutional pride, a sense of ownership in one’s own 
products and partnership in the achievements of 
one^s colleagues, all directed toward common cnds» 
have been the most efifleient factora in securing co¬ 
operation. A sense of loyalty and intellectual honesty 
belongs to cooperative scholarship. There are many 
instances where the influence of a commanding per¬ 
sonality in a university, an intellectual or official 
leader, himself cxemf>litying the desired qualities, has 
secured the highest type of loyalty and efficiency. It 
has been said that every groat institution is but tlie 
shadow of some man. It is the belief of many that 
in the choice of a university faculty, one will go 
further l)y choosing men rather than experts. 

Thus, the very first prohlein of the university en¬ 
counters that most fundamental question of morals. 
One must therefore stress the moral aspect of uni¬ 
versity organization to the fullest limit, in the ad¬ 
vance of knowledge, the end must not justify the 
means, for if there are not moral standards in a uni¬ 
versity where are we to find them? The church 
preaches tlmm, the law attempts to compel them, busi¬ 
ness often flouts them, hut the public conscience ex¬ 
pects the exhibition of them by men associated in a 
university. The moral law applies to the officers of 
a university quite as much as to the active workers. 
I doubt if any university can go far under the leader¬ 
ship of a man w)io has only a loose sense of right 
and wrong. One must practiao the cardinal virtues 
before attempting to cultivate genius. 

In order to preserve loyalty and morals in a uni¬ 
versity, the organization must bo designed wisely for 
that purpo.SG. The earliest schools solved the 
difficulty by having very little organization and that 
in the bands of students and teachers. It was an 
ideal method, and worked well, but is too cumbersome 
for modern conditions. Other schools were supported , 
and directed partly by the state and some were 
chiefly products of the church. History shows rather 
clearly that the church has never been very success¬ 
ful in conducting universities, especially medical 
schools. One may well wonder why the medicine of 
the monks was not more productive, since they should 
have been well provided with leisure, loyalty and 
morals, but we have modern instances of failure by 
the church in the same field. In modern times the 
state has appeared at its beat in university affairs, 
especially in Germany and France, by providing 
funds, and creating a group of experts in university 
organization, who generally wisely kept their hands 
off the internal workings of the university. 

For many centuries and after many digressions, the 
opinion has strengthened that the essential policies 
of a university should be determined by the scholars. 


or through their agents, while non-prqk 
fessioniU officers should deal only with finances. It is 
a question of deciding complex and technical prob¬ 
lems by men who have first-hand knowledge. The 
best results have followed this policy, as with the great 
Goman universities of the last century. 

When scholai-s have been chosen for personal and 
moral qualifications, it cun not fail to work welL If 
they are not so chosen, the whole structure must be 
faulty and no scheme of organization will correct the 
fault. 

Combined direction by a body composed of laymen 
and scholars has long been active in the University 
of London, with excellent results, but the questions 
submitted to this body are of a general nature. This 
body actually inspects the workings of various medical 
schools tinder the University of London, and adjusts 
grants to the schools according to its host judgment, 
but for the past iorty years it has taken no part in 
the choice of the faculty. There have been no con¬ 
flicts in the working of this organization, and it is 
needless to say that the men composing the body 
possess high moral and personal qualities and under¬ 
stand the university idea. 

In America there is a notable lack of uniformity in 
the executive nianageanent of university medical 
schools and freciucntly a failure to recognize the best 
university standards. Experience shows that most 
of the minor and some major troubles arise just at 
this point, where in the interests of executive efficiency 
valuable traditions are neglected and an important 
source of loyalty is sacrificed. Owing to the execu¬ 
tive indisposition of scholars, the president and his 
appointee, the dean, have sometimes been led to 
exercise plenary powers and 'even to assume profes¬ 
sional and spiritual leadership. Under some condi¬ 
tions aneJj expedients may have been necessary, yet an 
energetic president and on aggressive dean, subordi¬ 
nating the faculty, are better suited to a business 
organization than to a university. The deanship 
implies maturity and the qualities of leadership, and 
these are best judged by scholars, in whose hands the 
nomination of dean should rest. A president possess¬ 
ing broad vision and a tactful dean cordially cooper¬ 
ating with the faculty furnish ideal conditions, and 
unless these are fully met many believe that the office 
of the dean should be abolished and his executive 
function filled by a lay officer. The university ideii 
is comparatively new to most American medical 
schools, while practical problems have been veiry 
numerous, and to these facts we may attribute our 
failure to reach a real university standard in organ'^ 
ixation. 

liniversities have traditions to which they cii|>g 
tenaciously and which are often, very valuable 
sions, but may become serious handicaps. Th^ 





ditiona are tbe remilt of loog axperienoe careful 
thought fa^ leaders^ past and present, and they gen¬ 
erally dominate the otganuation and activities of the 
schools. They make character and quality in an 
institution. They enable the school to weather storms 
of criticism and the assaults of reformers. They con¬ 
serve the seif-oonfldence and loyalty of the scholars 
and students, and they offer a splendid example of 
mental and moral equilibrium to other governmental 
and social institutions. They tell the iconoclast that 
there are immutable standards of right and wrong, 
that past progress is substantial and the future full 
of promise. Traditions are strongly entrenched in 
Germany, France and England, where they are hedged 
about by complex barriers, and it is so difficult to 
change them that few attempts are made to do so. 
Rigid adherence to theory and prominence of clinical 
study are characteristic of French schools, thorough^ 
ness and originality of the Germans, and solidity and 
critical ability of the English. The subtle influence 
of tradition is best seen at Oxford and Cambridge, 
where the English youth acquires a stability and re¬ 
finement of character hardly equalled elsewhere. Most 
observers find the source in the constant contact of 
young men with ancient halls, sensible of influence, 
still potent, of past masters and disciplined in the 
old well-tried methods of thought, study and con¬ 
duct. Yet the efficiency expert would tear down the 
old mouldy crumbling halls, erect modem hygienic 
buildings, throw out the useless readers, abolish the 
ancient and superfluous Regius professorship in 
medicine, reorganise the cumbersome government, 
abolish old ceremonies to save time, and generally 
ruin the whole splendid structure. American univer¬ 
sities also are old enough to have traditions and 
American scholars cling to them flnnly, but we are 
not so sure of their value. We permit changes and 
experiments, small and great, on slight provocation, 
and rejoice to see the survival of the good after 
periods of chaos. The great danger of traditions is 
scholasticism, but history shows that the taint of 
seholasticism survives reform and can only be reached 
by intelligent appeid to the morality of scholars. 

Among the time-honored traditions of universities 
are nomination of appointees by one^s peers and 
life tenure of office for established soholar^ip. The 
actual power of appointment may well rest in other 
hands. Here lies the mainspriitg of loyalty and 
morality. These standards assure that appointments 
will be xtiade on merit, as judged by personality and 
a record of kehievement. Without them advaneement 
may be sought by aaleemanshlp and politioai and 
social influeiiee, and made in accordance with Ihe 
bf feshkrn by any one vriio happens to be in 
autbori^^ In Frimee, England and Qennany the 
avaiUAto passed through a long 
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series of quaHfleatioius by which they advance 
by step to the higher positions, a method which 
encourages consistent work and diiminates the advw* 
turer. In England, where the method is followed 
rigidly, some men may be advanced on length of ser¬ 
vice without corresponding ability, but prominent 
British educators assert that the advantages even of 
this system far outweigh its faults. The demotion 
of a professor in Germany would be regarded as a 
calamity subject to searching investigation, and such 
an event has virtually been unknown. While age is 
an uncertain standard, retirement at 65 or 70 years 
is generally a wise provision. 

While the American universities generally aim at 
the highest standards there is a lack of the rigid 
barriers and traditional safeguards maintained in the 
older European universities. It is not surprising, 
therefore, that there have been occasional violations 
of established precedent, which it is best to regard as 
incidental to our unsettled conditions, to the rapid 
growth of university faculties and to the necessity of 
frequent changes. It is not wise to minimise their 
importance, because they lessen the loyalty and 
morality of scholars, and they tend to sharpen the 
political sense of young doctors who are entering a 
university career. Human nature may not change 
much, but conditions do. Forty years ago I never 
knew of any laboratory worker whose work was 
definitely influenced by political considerations, but 
to-day the younger men discuss with the utmost 
frankness the political significance of their researches, 
utterances and contacts. The responsibility for these 
changes is very great and unless they are checked 
American medical scholarship will suffer lasting 
harm. It is not difficult to trace these changes to 
unfortunate practices which have survived recent re¬ 
forms or have even resulted from them. 

If contracts made by one administration are over¬ 
looked by a succeeding administration, one must in¬ 
fer that precedent is not well established in that 
school. 

If the leading members of a faculty are forced 
out for the benefit of the favored healer of a high 
political official, one must conclude that the basis of 
such a university is very unstable. 

If all the higher positions in a faculty are declared 
vacant in order to make way for a cherished refonn, 
one must ask whether the end jastiflcB the means. 
The violent dislocation of established teaching staffs 
is an exceedingly drastic measure which many a man 
with fine sensibilities would hesitate to advise or 
iu»deriak& Even Maria Theresa hesitated at sudb 
a step. 

If authority is given to one man to choose an en¬ 
tire new faculty on his own knowledge, aided by tboee 
whom be choim mfomially to consult, the question 
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immediately arises: Why depart so widely from safe 
precedent and why not divide the authority among 
those who must later accept oflicial responsibility 7 

If the policies of university medical schools are 
wisely based on traditions and arc safely determined 
only by responsible experts with long experience, is 
it not clear that interested laymen run great risk of 
doing harm when they undertake to direct or control 
these policies T 

To our European colleagues these violations of 
university methods in America appear to be in¬ 
explicable. Many have assured me that they can not 
exist in Germany, France or England, and they 
regard them as a grave danger to university prestige 
in America. Thus, if established principles are 
neglected, even in good hands, and in spile of good 
intentions, expediency beclouds judgment, opportunity 
outrides tradition and ambitions replace ideals. 

The foregoing incidents load directly to another 
paramount factor in American medical education, the 
influence of organized philanthropy. Every one 
recognizes that the great foundations have been 
directed with wisdom, mainly by scholars of high 
repute, and that their policies have been based on 
the investigations and opinions of experts in many 
fields. Probably no new American activity has re¬ 
ceived more tlioroiigh scrutiny and deliberation. The 
British Commission on Education has for centuries 
conducted studies on educational problems, but in 
America there was no such group of experts on 
whom to rely in the solution of new problems. In 
creating such a group the foundations have done 
not the least of their services. It is not surprising 
that the foundations liave been accessible to innova¬ 
tions, earnestly pressed by their proponents, but not 
fully understood or approved by the great body of 
scholars. The project of full-time clinical service is 
one of these innovations. 

University men can offer no objection to the trial 
of this experiment,, but they have regretted some of 
the conditions under which the experiments have been 
conducted. We trust that the results of the trial will 
be viewed with scientific courage. 

The central idea of providing young men with 
opportunities for medical study free from financial 
worry was excellent and was wisely met by offering 
substantial salaries for this purpose. It was an en¬ 
tirely different matter to prevent university profes- 
Bora from overcharging their patients and neglecting 
their duties, for which the proper remedy waa dis- 
miesal or moral suasion. The error was made of 
attempting to ecoompliah both these worthy objects 
by the same remedy and it has led to serious changes 
in the whole organization of medical teaching, some 
of which are not working welL 
Tbe first major consequence was the euper-clini^ 


with its enormous budget, calling for large sums 
of money which many think could be used better in 
safer projects. The moat urgent need of medical 
education was larger support for the medical sciences, 
to enable professors and their mature assistants to 
live properly on their salaries. It was soon found 
that one had to pay the market price for suitable 
heads of the clinical departments, and when salaries 
comparable to those of bank presidents were added 
to the lure of scientific opportunities, the scheme lost 
much of its idealistic color. The old-fashioned labora¬ 
tory man, never having sat at the scat of custom, 
did not begrudge the liberal pay of his more for¬ 
tunate colleagues, but be was startled by the assump¬ 
tion that competent chemists, bacteriologists and 
pathologists could be found to work under the clinical 
leader, and he became alarmed to find his own tradi¬ 
tional field of work dwarfed by his expansive neigh¬ 
bor. Thus far the only feature of the super-clinic 
which has fully materialized is the budget. 

The full-time system has placed a premium on re¬ 
search and a discount on clinical efficiency. The re¬ 
sponsible heads of clinical departments should be 
masters of their subjects, but when young men who 
have merely performed a creditable piece of research 
are given large clinical responsibilities they are com¬ 
pelled to learn their business at the expense of their 
patients. But clinical medicine can only be mastered 
by long years of hard experience. Thus one of the 
worst faults of the old proprietary school system was 
unconsciously reenacted. Itecentiy more mature men 
have been chosen to head the clinical departments, 
but the choice has been determined mainly on achieve¬ 
ments in research, and not on ability to deliver sendee 
of the highest type. 

Bard times are now about to add their salutary 
complications, and the iumiediate future of full-time 
clinical service faces new trials. It is to be hoped 
that the effort to fioat the scheme in times of stress 
does not lead to further dwarfing of other activities. 
Certainly the plan should not be forced upon institu¬ 
tions, and the proponents would do well to confine 
the experiments to resources under their immediate 
control. Since the activities of the foundations exert 
a profound effect upon medical education, university 
men look to them for the finest appreciation of the 
university spirit. 

II 

The university is a place for the collection of 
knowledge, and it is an ancient tradition that for fJiis 
purpose a groat library is essential. 

In the Dark Ages medicine was mainly concerned 
with disputes over ancient and recent texts. The art 
of printing let loose a flood of revisions, writinga and 
debates, which reveal an outstanding ehareeterMSe 
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of the medical mind. To-day an enormous volume of 
literature of every description from a multitude of 
sources crowds the ancient manuscripts into secure 
vaults and submerges the real progress of science. 
Surely a consuming fervor of debate animates the 
medical profession, perhaps above all others. Yet, 
tliere is a fascination about tbo world of letters, un¬ 
restrained by harsh facts, which appeals to every one, 
and inclines one to excuse the Dark Ages for their 
scholasticism and the modern age for its colossal 
libraries. 

America has always indulged a feverish passion for 
collecting books, and we have emptied many a foreign 
st/ick and cellar to fill our shelves. The outstanding 
features of medical literature to-day are volume, 
diversity, repetition, classification, practicality, acces¬ 
sibility, efficiency, not uninixed with fine literary 
effort and finish, but brevity and directness are lost 
arts. Americans are the most voluminous readers and 
publishers in the world. The library of the New 
York Academy of Medicine receives annually 1,965 
joui’nals, of which 679 are American, representing 
all branches of medicine and its collateral sciences. 
We have many great medical libraries, none exceed¬ 
ing in scope, usefulness and value the splendid collec¬ 
tion of this Academy. 

Yet, the art of printing was not un unmixed bless¬ 
ing. In may fields it has become almost as difficult 
to get the truth from books as to go out and discover 
it anew from Nature. Tons of printed pages come 
like an ocean fog from innumerable society transac¬ 
tions, great numbers of papers compiled for trivial 
occasions, extemporaneous remarks from all classes 
of speakers, hastily prepared orations, interminable 
case reports, undigested notebooks, etc., none of which 
are allowed to die, owing to the over-present stenog¬ 
rapher, stenotype and pestiferous dictograph. The 
worst offender is the record-breaking investigator in 
the medical sciences, who serves up an endless supply 
of scientific tidbits. There is a well-known racial 
tendency to leave nothing unsaid, and an equally 
well-known national habit of encyclopedic display of 
knowledge without thought, both of which crush the 
honest reader. The Swiss physiologist of the eigh¬ 
teenth century, von Haller, was an infant prodigy, 
who produced 13,000 scientific papers and gave our 
most esteemed branch of medical science an impulse 
from which it is still vibrating. This is a record, 
and our modern contenders must not attempt to break 
the record. On the contrary the physician should 
feel a sense of responsibility every time he takes up 
the pen, realizing that he is about to add perma¬ 
nently to the mass of literature. It is now generally 
appredated that the number of papers produced by 
ftn author is usually in inverse ratio to their value. 

Yet^ there are many gold nuggets in the sands. 


Scholarly text-books, authoritative systems, erudite 
texts and crisp announcements were never so numer¬ 
ous. World literature was never so cosily accessible 
of so eagerly sought, and the written word was never 
a‘ greater power in the progress and continuity of 
medicine. 

On another side, I would enter a plea for greater 
appreciation and use of the scholar with broad ex¬ 
perience and wide erudition os an efficient source of 
knowledge. There is a subtle power in the spoken 
word always missing in print. If it were not so we 
should abandon teachers and use only books. A half 
hour with Sir William Osier was worth a month in the 
Bodleian Library. As a matter of fact, the great bulk 
of effective knowledge in the world comes from con¬ 
versation and deliberation with those who know. The 
value of such men in a university should be more 
formally recognized. 

Ill 

Research now occupies the center of the stage in 
the program of most university medical schools. 
Human ingenuity has been strained and material re¬ 
sources taxed to elicit new facts about disease. The 
results are most impressive, and in no other age has 
there been such a volume of new information about all 
phases of medical problems. One may perhaps also 
say that in no other period has available knowledge 
been so usefuDy applied, for much able effort has 
been directed to the dissemination of knowledge and 
its application at the bedside. A fine spirit of inquiry 
and investigation pervades the medical schools, 
iiospitals and societies, elevates the standards of prac¬ 
tice and curbs destructive criticism. 

It is necessary to distinguish between mere observa¬ 
tion and researcij, and by so doing we at once ex¬ 
clude the great bulk of so-called original investigation. 
Interesting isolated cose reports, peculiar variations 
in anatomical findings, improvements in chemical 
technics, isolated findings of now chemical and 
physical variations in pathological processes, uuinter- 
preted results of experiments, may educate the writer, 
but do not constitute investigation. True research 
involves the attack upon a definite problem, the set¬ 
ting up of an hypothesis and the demonstration of 
the truth of the hypothesis by adequate methods and 
with convincing evidence. The discovery of insulin 
is an example of real research and original investiga¬ 
tion. One hastens to add that observation is the main 
means of discovery of medical problems, and consecu¬ 
tive observation has in the past furnished the solution 
of many. It was almost the sole weapon of the old 
clinicians. Research in the literature was the main 
occupation of medieval physicians who thumbed the 
medical canons for centuries without results, and it 
stiR remains a favorite pastime. The modem scholastie 
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loves to redigcover old facts by new methods and 
claims that we are now engaged in quantitative 
estimations of the phenomena of disease. This dictum 
assumes that the facts are already known. There 
is a point in the course of most investigations where 
the aid of experiment is necessary, but pure experi¬ 
mental research on man-made problems Ls overdone 
and its results, unless closely controlled and applied, 
have been disappointing. This is the antithesis of 
the old scholasticism and shares its faults. 

In recent decades the universities have lost some of 
their dominance in research, owing to the increasing 
complexity of problems and the necessity of provid¬ 
ing men and materials on a large scale. Throughout 
the world there are many research institutions, private 
and governmental, which are contributing a very 
large share of medical progress, and the conditions 
in many of them are rather more fortunate than in 
most universities. Some very important medical prob¬ 
lems are now largely in the hands of industrial con¬ 
cerns which handle them with fine recognition of the 
university spirit. Yet pure research tends to schol¬ 
asticism, and industrial research has relations with 
commercialism, so that both these movements are re¬ 
garded with anxiety by most university men who 
would prefer to see the universities retain a dominant 
position in medical research. 

1 mention tliese few phases in order to point out 
that knowledge makes progress in exceedingly varied 
and devious ways. The flower of research will not 
flourish in the highways and byways. Therefore any 
attempt to direct or coerce research according to the 
ideas of commissions and organizations is probably 
unsound. Complete freedom of thought and action 
are essential conditions, for it is generally the non¬ 
conformist who makes progress. 

The university is a place for the dissemination of 
knowledge, which is equally important with its collec¬ 
tion. Teaching in all its phases is probably the most 
constructive of human activities, the most effective 
factor in binding individuals in the social state, and 
the chief agent in maintaining the continuity of 
knowledge from age to age. The facilities for medical 
teaching have had revolutionary advances in the last 
half century, and the results are excellent. Yet, the 
art of teaching remains the same as ever. Its essence 
consists in personal contact, the spoken word, a fitting 
personality and the instinct of the helping hand* 
Here the university spirit finds some of its best ex¬ 
pression. To cultivate the faculties of the immatui^ 
mind, to give opportunity under direction and to see 
results, is to add something to the world which would 
not otherwise exist and is the diief reward of 
teacher. Medical history abounds in the examples 
of Ihe influence of the great teacher, extending often 
over several generafcion& Sudh men have been loyfl 


Iziends of their pupils, and have never eemted to iMcert 
their influence to advance their ussaciates in every 
proper way. They have had the ambition to prodnee 
men superior to themselves. Over against the helping 
hand is the idea of the big brother. Some teachers 
assert that they address themselves only to the best 
men in the class and neglect the others. Conscious 
of superiority, they clamp down their own ideas and 
methods on the brilliant student, they see their own 
reflection in his success, which they are very apt to 
appropriate, tliey love the ease of working with 
capable minds, but they contribute little that would 
not otherwise exist. The big brother idea has many 
ramifications in and out of university life, but it is 
contrary to the university spirit. It is a fortunate 
school that numbers in its staff many self-effacing, 
hard-working, earnest men who take pride and 
pleasure in seeing creative work throughout the ranks 
of their students and whose departments are free 
from dogmatism, egotism and self-assertion. Yet, I 
have almost never seen a department bead deliberately 
chosen for these rare qualities. The premium on 
brilliancy and so-called productivity generally singles 
out men of quite a different type. 

The study of medicine has a very high cultural 
value, probably exceeding that of any other depart¬ 
ment of learning. The intrinsic value of a knowledge 
of medical science and clinical medicine is very great, 
and this is the reason why it is sought by thoimands 
of young men and women quite apart from the earn¬ 
ing capacity and privileges which the doctorate in 
medicine confers. Acquaintance with the structure 
and functions of the human body, of the causes, mode 
of origin, course and control of disease, discipline in 
scientific modes of thought, respect for authority, 
consciousness of one’s own limitations, are some of 
the qualities which generally make a knowledge of 
medicine conspicuous in its possessor. Physicians, 
who do not practice medicine have often exerted a 
powerful influence for good in public ^airs, 
especially in Germany, and that influence is greatly 
needed with the growing complexity of the problems 
of modern life. Yet, modern university medical 
schools deny this knowledge to hundreds of applicants 
and thereby lose a vast opportunity to advance the 
standard of general intelligence and extend the in¬ 
fluence of the university ideal. Compelling excuses 
are believed to exist in difSoulty of supplying ade¬ 
quate facilities of the beat type, but the responsibility 
can hardly be dismissed in this manner. 

There are to-dey 13,000 fully qualified applicmits 
for medical instruction in this country, but only 
places available. Thus, the institution designed ^ 
supply a need becomes the chief obetacle in the 
of the satisfaction oi that need. DeiKHnrtw^h 
^f ^ere is any possible nmans of incroaei]^^ 
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wisdom lukd ability a£ mankhid, it mutt be sought 
in medlieiiie.^* 

Fortunately^ Uu dissemmation of medical knowl¬ 
edge does not end with the university, whieh rather 
naively admits that it only lays a foundation. Some 
medical educators aim to teach as little of practical 
nature as possible, in which ambition they are often 
remarkably successful. Postgraduate education 
looms too latgo for the present-day university pro¬ 
gram, but the task is taken up by innumerable other 
agencies. Local, social and scientific, urban, inter- 
urban, county, state, national and international 
societies, journals and conferences form a vast and 
elective scheme for the interchange, dissemination, 
advancement and employment of medical knowledge. 
Wc may at least claim that in the workings of this 
scheme the infiuence of university men predominate.^. 

IV 

Finally, we come to that fundamental question, the 
place of utility in the conception of the university. I 
have ventured to emphasize, perhaps overemphasize, 
the idea of utility for man^s needs as a guiding 
principle in the university program. This proposition 
may appear self-evident to many, but the history of 
medicine shows that it has been contested and often 
overridden at many periods, and it lacks general 
acceptance at the present day. During the decay of 
medicine and the reign of the medical gospels in the 
Dark Ages, it was wholly discarded and medical 
knowledge was sought in parchments and for its own 
sake. At this very time the influence which kept 
medicine alive was the enormous and ever-present task 
of earing for the sick. The growth and achievements 
of many knightly orders consecrated to the relief 
of the sick throw a splendid light over those melan¬ 
choly centuries. For a very long period hospital 
construction, nursing and hygiene made remarkable 
progress, while medical science stood still. For a 
longer period the methods of teaching medicine were 
inherited ends in themselveg, so cumbersome in the 
ezdusive use of Latin, as to thwart the object that 
should have been in view. In the Renaissance it 
must be suspected that the rivalry between compet¬ 
ing universities, some of whidh drew great numbers of 
Paying students, perpetuated dogma, artifieiality and 
institutional reputations, over utility and progress. 
In the seventeenth eentury the large rewards obtained 
by many successful practitioners made dress, manner 
and reputation the chief ends of the medloal man. 

We may amuse ouredves reflecting over the woeful 
fle^ienedes of former generadons, but it is not difficult 
^ detoet traces of these same teulta in presently 
ihstitutiottSy and the fact that they are mostly due to 
n^leet of a sbtrod principie of utility. It is a !^ide- 
flpresd Ibat sotahee In a medical school should 


be pursued for scieiioo’ sake, and hence we see the 
fundamental soienees taught mostly by men without 
medical training or interests, who often deliberately 
neglect the medical aspects of their subjeet. Most 
of these men realize that they would be better and 
happier in their woik if they had bad a medical edu¬ 
cation. Who eon understand the liver if be has not 
seen it in acute yellow atrophy t Who can know the 
cell if be has not followed its cancerous riotf There 
was a time when it was difficult to secure physicians 
competent to teach the preclinioal medical sciences, 
but that time should have passed. 

The great expansion of experimental medicine often 
leading to the pursuit of random topics and questions 
distantly related to medicine, may be a necessary 
phase of the growth of tlie scientific spirit, but it 
distracts attention and resources from the real, urgent 
and often solvable pn^blems of medicine. 

The close affiliation or union of general and special 
hospitals with university medical schools and the in¬ 
troduction of the university spirit into the life of 
hospitals is the most significant advance made in 
medical organization in this century. It mitigates the 
rigid scientific spirit, directs it to the practical prob¬ 
lems presented by sick patients, and encourages the 
study of these problems under the best conditions. 
There is good reason to believe that the progress of 
clinical medicine in the immediate future will depend 
largely on the more intelligent interpretation and 
use of data secured in the laboratory. The laboratory 
trained clinician has many advantages, but it is 
difficult to shine both at the bedside and in the labora¬ 
tory, and many fear that pure clinical research and 
the art of medicine are unwisely neglected by the 
praiseworthy attempt to cover both fields. Unless a 
safe principle of utility is adopted, the laboratory 
clinician may become absorbed in the rediscovery of 
old facta by new methods and the easy pursuit of in¬ 
teresting but secondary phenomena of disease. The 
universe is full of interesting facts, as numerous as 
sand grains on the ocean beach, but not all are im¬ 
portant, and the wise investigator and physician, 
imbued with a sound university spirit, will choose 
carefully and avoid being lost in the sea of knowledge. 
All these tendencies and many others form the modem 
scholastieism. We have seen its deadening effect on 
the medicine of the past, and we should defend against 
it by intelligent adherence to the principle of utility. 
^'All knowledge attains its ethical value and its human 
significance only by the human sense with which it 
is employed’’ (Nothnagd). 

Modem university medical schools, especially the 
American, are singularly slow to realize the enormous 
growth of many medical specialties, the opportunities 
for service, the dep>eudence of progress on experience 
ahd.the necessity of providing adequate faritities for 
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ftuoh normal and inevitable growth. The institute idea 
seems to bo new to many who find themselves direct- 
ing university development. Yet, institutes of pharma¬ 
cology began to appear in the seven toon th century, 
and institutes have figured prominently in the growth 
of many branches of medicine ever since. They are 
particularly necessary at the present stage of medical 
progress, especially as viewed from the utilitarian 
standard. 

Yet two New York schools have recently absorbed 
famous institutes of obstetrics, founded by men of 
vision, with long and excellent records in education 
and service. They are now merged with gynecology, 
in accordance with a policy recently adopted by many 
schools. Only experience can determine whether ob¬ 
stetrics will profit by these changes and whether these 
institutions will thereby be able to improve on their 
past records. In the meantime many regret the pass¬ 
ing of these old-time ornaments of New York medi¬ 
cine, and they hope that New York has not lost the 
opportunity of duplicating some of the famous ma¬ 
ternity hospitals of the world. 

Not one of the great university medical schools has 
taken a vigorous initiative in tlie modern institute 
movement for the control of tuberculosis or cancer, 
by the creation of institutes for service and research 
in these paramount interests of humanity. All the 
medical schools do a little orthopedic surgery, but the 
progress of orthopedics was long since consigned to 
special hospitals and institutes devoted exclusively to 
this field. The stime situation holds in pediatrics and 
in contagious diseases. 

Dental institutes are making progress slowly but 
surely, but legal medicine knocks in vain at the uni¬ 
versity back door. On the other hand, the McCormick 
Institute for Infectious Diseases at Chicago, the 
School of Hygiene at Hopkins, the Institute of 
Human Relations at Yale and the depaiiment of 
psychiatry of the New York Hospital-Comell Associa¬ 
tion arc fine expressions of the institute idea and 
ominous signs of the size to which the arms of uni¬ 
versity medicine must grow if it is to keep pace 
with progress. Yet, in general, it must be admitted 
that the growth of modern medicine in recognition of 
the principle of utility, the demand for service and 
the dependence of progress on service have out¬ 
stripped the vision of the organizers of university 
medical schools. Unless these demands are met, the 
real progress of medicine will pass out of the hands of 
the universities, as it has already partly done in some 
fields. These schools will then be free to devote their 
vast resources to the pursuit of medical science as a 
branch of biology and to experiments in medical edu¬ 
cation. This is the essence of scholasticism. 

The university medical school has never known quite 
how to handle the question of the extramural 


tiee of its scholars. In general it discountenances 
such activities without much concern about their great 
educational value. It leaves the busy world to take 
care of itself. It feels little responsibility for the 
way medicine is practised. 

Into this breach medical men with the university 
spirit have thrown themselves with energy and intelli¬ 
gence. The results have been excellent because they 
adopted the principle of utility. Organizations have 
been formed devoted to the advance and dissemination 
of the higher branches of medical knowledge, to post¬ 
graduate instruction, to the collection of great 
libraries, to the organization and elevation of hos¬ 
pitals, to the interests of the nursing profession, to 
problems of public hygiene, to the policies of govern¬ 
ments in medical affairs, and in fact to all the prac¬ 
tical relations of medicine in social life. These bodies 
have long been a powerful influence for good in 
their communities, and they have generally been 
animated by a fine conception of the university spirit. 
Such a body is the Royal College of Physicians of 
England, originated in 1538 and gradually reaching 
its present form and influence after conturiea of 
service in the field of organized medicine. The Royal 
Society of London was founded in 1660. Similar 
societies followed in Naples, Dublin, Berlin and Paris, 
all devoted to the advancement of science and its 
practical applications. To-day every great city sup¬ 
ports one or more societies engaged in the extension 
of university medicine in its community. 

There was thus ancient precedent for the formation 
of tlio Now York Academy of Medicine in 1847, but 
there are few if any examples of the remarkable 
growth of its activities and of the influence it exerts 
in its community. Its great library elevates the 
standard of medical knowledge in this and other 
neighboring cities. A long list of affiliated societies 
prosper under its patronage. With rare vision, it 
has discerned and embraced many opportunities to 
advance and extend the application of medical knowl¬ 
edge. It is concerned with the standards of medical 
practice and morals, censors medical news, protects 
the public against errors and abuses, cooperates with 
medical schools, influences legislation and, adopting 
the principle of utility, interests itself in all that in¬ 
terests medicine and the public. It is one of the most 
efficient of all agencies in extending the influence 
of medicine into a broad and extremely practical 


And now, what does this review of the history and 
present position of the university reveal t Does it 
not show that the university has been at all posslhle 
tunes the mainspring of inteileetual and Scientific 
pr(^resst It may have declined with the decay of 
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nations, but it haa always taken the first step toward 
the revival of leamii^ and the advance of knowledge. 
Hence it has survived religions, is more powerful than 
government and has a better record than the church. 
In the university medicine has always occupied a 
commanding position because it deals with a primal 
necessity, self-preservation. At times medicine has 
been almost the sole source of inspiration toward 
learning and intellectual effort. Medicine directed by 
the university idea has accomplished great things in 
the control of disease and the revelation of man’s 
physical nature, but its main task still lies before it. 
We may not wLsely conceive of a world without 
physical evil. It would hardly be human. Then? is 
no such danger. Yet there are voices acclaiming the 
arrival of the day when medicine, having virtually 
conquered the old diseases, may now pass on to birth 


control, eugenios and the superman—dreams, possible 
to him who ignores the stem realities of the sick 
room and the dead house. Preventive medicine has 
done much, but the era of clinical efficiency in cura¬ 
tive medicine is still to dawn. 

The world looks hopefully to the university and 
its medical school and to educated physicians to go 
forward with the task of controlling disease and carry 
it as far as may be. Wc shall therefore jealously 
guard the best traditions of the university ideal. We 
shall see to it that attested medical knowledge is 
carried into every human activity and relation where 
it may be of service in the control of disease and the 
elevation of the standard of intelligence, and by co¬ 
operative intellectual and moral endeavor, we hope 
to justify mankind’s great adventure in altruistic 
effort, the university. 


ROOSEVELT, THE NATURALIST 

By Dr. C. HART MERRIAM 

WASHINGTON, U. C. 


When I was a boy there was a branch of knowledge 
called natural history. And there were men called 
naturalists—men whose main object in life was the 
study of our native animals. Of them Spencer P. 
Baird, for many years secretary of the Smithsonian 
Institution, was by far the most eminent, most in¬ 
fluential and most helpful. 

But Baird was by no means the first to interest 
himself in natural history. Three hundred years 
before his time some of the Pilgrims to New England 
and Virginia gave entertaining accounts of the animals 
of their new home, and a century or more afterward 
several Englishmen who had lived many years in 
America, notably Mark Catesby, Alexander Wilson 
and Thomas Nuttall, gave the world valuable books 
on the fauna and flora of our Eastern and Southern 
States. 

Still more important from the technical standpoint 
were European naturalists, who from the time of 
Linnaeus to that of Cuvier, published technical 
works on the animals of the world. These contained 

^ Address made on the occasion of the presentation of 
the Roosevelt Distinguished Service Medal in Natural 
History to Dr. C, Hart Merriam. The presentation ad¬ 
dress by the secretary, Hermann Hagedom, was as fol¬ 
lows: **Por distinguished service in the field of natural 
history, Mr. President, I have the honor to present the 
awne of one who for over sixiy years has studied the 
wild life of earth and sea and air. Founder and for a 
uarter century director of the United States Biological 
urvey; the leader, among American scientists, in the 
field of mammalogy; a profound scholar not only in his 
®wa domain but in the fields of plant life and ornithol¬ 
ogy, of faunal and physical geography, and of the ian- 
gu^e, eustomB and racial origins of the Indians of the 
Pacific Coast; a tireless investigator and exponnddr, who, 
^ the labori^ry, has distilled the kaowl^e garnered 
®ttder the open sky- 


descriptions of American animals based on speci¬ 
mens and information from “ovei’seas.”^ 

It was not long, however, before American-bom 
men of letters began to interest themselves in the 
fauna of our country. Outstanding among these 
were the eminent ornithologists, John James Audubon 
and his co-worker Dr. John Bachman, whose monu¬ 
mental works on birds and mammals with their 
splendid colored plates have never been surpassed; 
and Dr. John J. Godman, whoso “American Natural 
History” was in such demand that several editions 
wore printed. Others worthy of mention were Dr. 
Benjamin Smith Barton, Governor DeWitt C. Clin- 
tion, James E. DeKay, Dr, Richard Harlan and 
Edward Hitchcock. 

The distinguished Swiss naturalist, Louis Agassiz, 
who came to America in 1846, was made professor 
of zoology at Harvard in 1848. His stimulating in¬ 
fluence can hardly be overestimated. Among his many 
students at Harvard and Penikese were Newberry, 
Verrill, Morse, Packard, Scudder, Alexander Agassiz, 
Hyatt, Shaler, Wilder, Garman, Allen, Brooks, Wal¬ 
cott, Fewkes and Jordan—men whose names stand as 
monuments along the highway to knowledge of 
animal life. 

Another naturalist of the period was Sanborn 
Tenney, professor of zoology at both Vaasar and Wil¬ 
liams Colleges. Tenney, though not a technical 
worker, published a “Manual of Zoology,” which, in 
spite of its shortcomings and crude illustrations, was 
widely used and proved a great help to hundreds of 

9 After Linnaeus, the most notable of those were Erx- 
leben, Omelln, Pennant, Pallas and F. Cuvier. Their 
wssks are the foundations of our present-day systematie 
zoology. 
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yoMng men and women. To many of na who lived in 
the back country it was a prioeleas boon. I confess 
that in my younger days 1 prized it more highly than 
any other book, for it stimulated my interest and 
enabled me to identify the mammals, birds and reptiles 
of New York State. I was not then familiar with 
DeELay’s volumes on the natural history of New 
York. 

Betuming to Baird; Baird’s influence with Con¬ 
gress and with the people was far greater than that 
of any other man. He invigorated the Smithsonian, 
enhanced its reputation and broadened its field of 
usefulness. He created the National Museum and 
the U. S. Fish Commission. He fostered the govern¬ 
ment’s transcontinental expeditions known os the 
Pacific Railroad Surveys and named surgeon-natural¬ 
ists to accompany them for the purpose of collecting 
animals and plants in unexplored parts of the little 
known West. 

He was the kindly, helpful friend of many a young 
naturalist—among whom Theodore Roosevelt and I 
were proud to have been numbered. It was Baird 
who in 1872, when I was a lad of sixteen, secured 
my appointment as naturalist of the Hayden Survey 
of the Territories; and, three years later, as assistant 
on the Fish Commission. 

Baird was an indefatigable worker. He felt that 
the time had arrived for an overhauling and rewrit¬ 
ing of the technical works on the land faunas of 
America and promptly set about the task. Of all the 
naturalists of our generation he made the most im¬ 
portant and most lasting contributions to knowledge. 
The period of his activities has been named the 
Bairdian Period. 

Among hia disciples who attained eminence in the 
field of natural history were Captain Chas. E. Bendire, 
E. D. Cope, Elliot Coues, W. H. Dali, B. W. Ever- 
mann, Charles H. Gilbert, Theodore Gill, G. Brown 
Goode, Henry W. Henshaw, P, A, Lucas, 0. C. 
Marsh, E. W. Nelson, Mary J. Rathbun, Robert Ridg- 
way, L. Stejneger. 

Baird died in 1887. At that time interest in natural 
history was at its heydey. 

But it was not to last, for soon came the great 
development of the microscope, permitting intensive 
studies of minute organisms and revealing ^^rorlds 
unknown.” It took the colleges by storm. In a sur¬ 
prisingly brief period microscopes stood in rows on 
the laboratory tables, and the things seen through 
their lenses came to be called '‘Biology.” The more 
olDFvioua forms of life were no longer of interest. 

Then by means of lectures and laboratory instruc¬ 
tion many young men and women interested in out¬ 
door natural history were Jed to abandon their first 
interest and substitute the revelations of the mioro- 
soope and section cutter. Many a promising rmtucol^ 
ist was thus diverted from his intended career. Some 


aee^pted substitute; otliers, grievously dkap- 
pointed, abandoned seientifie work. 

Years of sadness followed—long years in whidi 
the study of general natural history not only lan¬ 
guished; it all but expired. Our instructors in their 
enthusiasm over the all-important revelations of tlie 
microscope seemed to overlook the fact that this in¬ 
strument is not the only road to knowledge—forget¬ 
ting that it takes no account of the higher forms 
of life and fails utterly to explain the interrelations 
of life and environment. 

An ominous cloud hod overspread the broad field 
of natural history, blinding teachers to the depen¬ 
dence of wild life on the nature of the home; blind¬ 
ing them to the obvious groupings of unrelated 
animals in certain localities; and blinding them fur¬ 
ther to the modifications or splittings of species as 
brought about by factors of environment and dis¬ 
tribution. 

Even museum studies of skins and skulls came to 
be frowned upon as trivial. 

For a while it seemed that faunal and systematic 
natural history were destined to be swept off the face 
of the earth. But the influence and teachings of the 
elder Agassiz in studies of marine life and of Spencer 
Baird and his followers in studies of land animals, 
wore not wholly lost. Some of the disciples of these 
great men held on, and now and then a sporadic 
naturalist appeared—a sort of ancestral throwback 
who, following the trails of Baird and Allen, kept the 
breed alive until the United States Biological Survey, 
and later the Museum of Comparative Zoology of 
the University of California, began the training of 
a new group of faunal naturalists. These natural¬ 
ists wore taught to broaden their zoological horizon 
by including the study of conspicuous types of 
plant life—^thereby illuminating their comprehension 
of nature. Their knowledge of the environmental 
factors that control the distribution of animals and 
plants has contributed in no small degree to the pres¬ 
ent-day understanding of our fauna and flora. 

To-day these younger men are leaders of the 
minority that has striven to stem the overwhebning 
tide of collegiate biology which for so many years 
threatened to engulf and exteiminate the raee of Add 
and systematic naturalists^ 

Theodore Roosevelt had the instincts, the powers of 
observation and the vision of a faunal naturalist. 
Half a century ago he wrote me, eonfinning my ac¬ 
count of the food habits of the ahort-tailed direw and 
giving his personal observations on this little ahimal. 
At that time he had prepared numerous speoiimto 
mammals and birds and already begun 4 

While his strenuous life as Prudent 
it ne^er dimmed his intarmt and 
natural history, Ohee durinpr the apxiag 
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of bird$ he pheiied me to breok£«$t with him At 
the White House to make sute of a speoiea of warbler 
then visitiog the t&Q elms south of the mansion^ His 
identification of the little birds as blackpoll warblers 
proved correct. 

Another time, when that remarkable man, Ambas¬ 
sador Bryce, had expressed a desire to see in life our 
American kingfisher and the red-eyed pipilo or tow- 
hee, the President led us to places well known to 
him in the forest north of the city, where both birds 
were seen and heard—much to the ambassador’s satis¬ 
faction. 

In later years, when living in Washington, he joined 
Vernon Bailey and me in a twilight bicycle trip up 
Rock Creek to see a beaver (presumably an escape 
from the Zoo) which had temporarily established 
itself on that stream. He was ^^deligbted” to see the 
beaver cut a willow and swim with it to a floating 
log, where ho sat up and ate the bark. 

Few people are aware of Roosevelt’s knowledge 
of mammals and their skulls. One evening at my 
house (where I then had in the neighborhood of five 
thousand skulhs of North American mammals) he 
astonished every one—including several eminent 
natnralists—by picking up skull after skull and men¬ 
tioning the Bcientifio name of the genus to which each 
belonged. 

He was deeply impressed by the gigantic 6i^;e of 
the great Kadiak bear as contrasted with the Rocky 
Mountain grkzlies, and several times brought friends 
to see for themselves the enormous difference between 
the skull of an old male Idaho grizzly and that of 
one of these giant Kadiaks—the two standing side 
by side on my desk. 

On one occasion, before a meeting of the Biological 
Society of Washington, he crossed swords with me 
in regard to the validity of several species of coyote 
as shown by their skulls. 

RoosevelPa publications on hunting and on the 
game animals of the Plains and Rocky Mountains ’ 
his daring exploration into unknown parts of South 
America,* his excellent accounts of African game 
animals,^ his ^^Biologioal Analogies in History,’’ 
Bookloveris Holiday in the Open,” and his critical 
woric on ^^Revealing and Concealing Coloration in 
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Birds and Mammals” rank among the more impois 
tant of his contributions to the knowledge of nature. 

He had great respect for genuine hunters—the 
kind who endure hardship, exhibit prowess and tell 
the truth—such men as Selous, Warburton Pike, 
George Bird Grinnell and Charles Sheldon. Early in 
his career in the White House he asked to be notified 
when out-of-town hunters came to the city. So when 
the Canadian hunter and sub-arctic explorer Warbur¬ 
ton Pike had arrived, Sheldon and I were requested 
to bring him to dine at the White House. The time 
happened to be a particularly busy one politically, 
and wc were warned that the President must excuse 
himself directly after dinner. But instead, he took 
us upstairs and kept us in his den till midnight. He 
was several times interrupted by messengers, but de¬ 
clined to see thorn. Finally his son-in-law (Nicholas 
Longworth) came with an important telegram. Roose¬ 
velt waved him away with the remark that he was 
not to be interrupted—that for this one night he felt 
entitled to enjoy himself. 

Theodore Roosevelt lived during the period of 
ultra-microscopic specialization in the study of ani¬ 
mate nature—the sad p eriod in which the good old 
term ‘‘natural history” t,s.l into disuse, actually dis¬ 
appearing from text-books and college curricula; 
nevertheless he was not misled. 

The keenness of his observation coupled with his 
intimate first-hand knowledge of nature enabled him 
to recognize the necessity for field work and con¬ 
vinced him of the absolute need of museum specimens 
for exact studies of animals and plants. 

He appreciated the work of the Biological Survey 
and aided it with his personal influence, even in¬ 
corporating a paragraph about it in at least one of his 
messages to Congress. 

If his major interests bad not been diverted into 
the time-consuming field of politics ho would have 
been one of America’s foremost naturalists. 

In conclusion, Mr. President, may I express my 
deep personal gratification that the medal you have 
seen fit to award me is an acknowledgment and a 
tribute both to the science of natural history and to 
the memory of the great man whose name it bears. 


OBITUARY 


ROBERT DoCOURCY WARD 

Roaairr DsCottrot Ward, professor of eliinatology 
at Harvard University, died suddenly at Cambridge, 


* “The Deer Family”; “American Big Game Hunt¬ 
ing”; ‘VHimtifig the Orissly”; “Hoatiag Trips on the 
Prairie’'; “Hnntisg TrbM of a Baachman”: “The 
Wilderiichs fiimtiW”; “Baneh life and the Hunttag 
Trail”; In the Oatttc Country.” 


Massachusetts, on November 12, 1931. He was bom 
in Boston on November 29, 1867, but at the age of 
six months was taken to Dresden, Germany, where he 
remained for four years. He then was one year in 
Switzerland, one in England, and returned to Boston 

A “Through the BraslUan WUdemesi.” 

^ Game Trails”; “Life Histories of African 

Game Animale” (by Roosevelt and Heller). 
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in 1874. In 1879 be again went to Dresden for two 
years. On returning to Boston he entered Noble and 
Greenougb^B School (later Noble's School), from 
which he graduated in 1885. In 1889 he graduated 
at Harvard, summa cum laude. The following year 
was spent in Europe. In September of 1890 he re¬ 
turned to Harvard as assistant to Professor W. M. 
Davis in physical geography and meteorology. In 
1893 he was made assistant in meteorology; in 1895 
instructor in meteorology; in 1890 instructor in 
climatology; in 1900 assistant professor of climat¬ 
ology; in 1910 professor of climatology. Such was 
the brilliant teaching career of the drat professor of 
climatology in tlie United States, a career begun 
under the stimulus and encouragement of Professor 
Davis, for whom his affection and admiration never 
waned, nor had cause to. 

Professor Ward's first contribution of importance 
to meteorology was his study, during the senior year 
of his undergraduate course, of the sea breeze in New 
England. While in the Graduate School, where he 
took the A.M. degree in 1893, he completed on exten¬ 
sive study of the thunderstorms of New England. 
From 1892 to 1898 he edited the American Meteorology 
ical Journal, an excellent magazine that suspended 
publication in this latter year only because its field 
had become fully occupied by the official Monthly 
Weather Review, He did not take the Ph.D degree, 
because no instruction adequate therefor was then 
available in meteorology and climatology, his chosen 
subjects. 

Since he was founding a new school, the school of 
climatology, it was necessary for him to do a 
prodigious amount of work in assembling and putting 
in logical order and making clear all the best work 
on that subject by others. As he said, it was bis 
chief job to make simple what others had made in¬ 
volved. So devoted was he to his teaching that he 
continually, year after year, revised his lectures so 
as to make them as complete and informative as pos¬ 
sible. This labor for his classes left relatively little 
time for writing. Nevertheless, there are far over 300 
titles to his credit, exclusive of numerous notes and 
many reviews. There are also books, four finished, 
including a translation of the first volume, general 
climatology, of Hann's ^^Handbuch der KHimatologie," 
and books just begun. His best known work, “The 
Climates of the United States,” represents a lai^e 
amount of personal investigation and also a great deal 
of guided research on the part of his students. It is 
an inspiration to the student and a delight to the 
general reader. 

Professor Ward believed that best teaching is based 
on personal experience. Ho therefore sought to know 
the dimates which he had most need to discuss. This 


quest took him to all parts of the United States, the 
West Indies, South America (three trips), Europe, 
most portions of the Atlantic Oceaan, and around the 
world. He planned to write a “Guide Book to the 
World's Weather and Climate,” based largely on his 
own observations. 

Though teaching was his passion, he also had ex¬ 
ceptional executive abilities that led to his being chair¬ 
man (1928^1930) of the Harvard board of freshman 
advisers; chairman for many years of the executive 
committee of the Immigration Restriction League, 
which be helped to found in 1894, and later its presi¬ 
dent. In 1917 he was president of the Association of 
American Geographers, and from 1920 to 1922 the 
efficient first president of the American Meteorological 
Society. He also was a fellow of the American Acad¬ 
emy of Arts and Sciences, and a member of the Amer¬ 
ican Philosophical Society, as well as also of a num¬ 
ber of other learned organizations both in this coun¬ 
try and abroad. 

Despite his many duties and extensive careful writ¬ 
ings Professor Ward still found time to be human and 
a delightful companion—rich in information and wis¬ 
dom or sparkling in wit and humor as the oocasion 
required. 

W. J. Humphrjbtb 
RECENT DEATHS 

Andrew Alexander author of “The Chem¬ 

ical Analysis of Iron” and numerous papers on chem¬ 
ical analysis, died on January 25 in his eighty-fourth 
year. He was formerly chief chemist of the U. 8. 
Geological Survey, and for the past fifty years senior 
partner of Booth, Garrett and Blair, analytical chem¬ 
ists, Philadelphia. 

Dr. John Brown Francis Hbrreshoff, metallur- 
gical chemist of New York City, died on Januaiy 30 
at the age of eighty-one years. 

Alexander Jax Worts, since 1905 professor of 
applied electricity in the Carnegie Institute of Tech¬ 
nology, died on January 21 at the age of sixty-nine 
years. 

The death on January 30, at the age of sixty-eight 
years, is announced of James Hillhouse Fuertes, civil 
engineer, known for his work on sanitation and water 
supply. Mr. Fuertes was a son of the late Professor 
Estevan Fuertes, formerly head of the engineering 
department at Cornell University and the brother of 
the late Louis Agassiz Fuertes, naturalist and painter 
of bird life. 

Eugene C. Glover, of the Thomd^e Memorial 
Laboratory of the Boston City Hospital, died on J^an- 
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uary 22 at the age of twenty-nine years. Dr. Glover 
was accidentally poisoned by cyanide of potassium 
used in his study of cancer. 

WilijUm L. Patterson, director of the technical 
bureau of the Bausch and Lomb Optical Company, a 
designer of microscopic and projection apparatus, 
died suddenly on February 5 at the age of fifty-eight 
years. 

Herbert Ci^rke Arms, for twenty-eight years as¬ 
sociated with the Central Scientific Company, of 
which he was vice-president, died on Januaiy 22 at 
the age of sixty years. Mr. Anns had been president 
of the Chicago Drug and Chemicul Association. 

SrR Alfred YAimow, the English marine engineer 


and shipbuilder, died on January 24. He was ninety 
years old. 

The death is announced of Dr. Wilhelm Nicuburg, 
professor of botany at Kiel. 

A CORRESPONDENT writes: “The announcement has 
been received of the death on December 27 of Pro¬ 
fessor Dr. Heinrich Wieleitner, Oberstudiendirektor 
in the new Realgymnasium and honorary professor at 
the University of Munich. Professor Wieleitner was 
well known to all students in the history of mathe¬ 
matics. He was a serious scholar and a clear and ac¬ 
curate writer. His loss will be felt in this country as 
well us in Munich, where he worked for so many 
yeara.^^ 


SCIENTIFIC EVENTS 


THE BANTING RESEARCH FOUNDATION 

Jn 1925, Sir William Muloek, Chief Justice of the 
Province of Ontario and now Chancellor of the Uni¬ 
versity of Toronto, and the Honorable and Rev. Canon 
H. J. Cody, with a small group of associates, decided 
to establish a foundation in honor of the discovery of 
insulin by Dr. F. Q. Banting. The campaign for 
funds met with gratifying response and subscriptions 
amounting to over half a million dollars were secured. 
The whole amount did not become available for a pe¬ 
riod of about four years, and the capital sum of the 
foundation has now grown to about $700,000. 

Under the charter secured for the foundation, a 
part of the income is devoted to aiding in the main¬ 
tenance of the Banting and Best Chair of Medical Re¬ 
search in the University of Toronto, while the remain¬ 
der is disbursed in grants to workers in Canada who 
propose definite problems of medical research. The 
foundation has, during the past two years when it has 
been in receipt of its full income, aided in the re¬ 
searches of thirty-eight workers; and during the past 
year, in spite of the exercise of great care in the se¬ 
lection of the problems to be supported, the trustees 
have expended practically the whole of their annual 
income. 

There is little doubt that this foundation has con¬ 
tributed not a little to the development of medical re¬ 
search, especially in those medical schools in Canada 
which have the smallest incomes. The wide-spread 
character of its work b best evidenced by the fact 
that during the past year, the following researches 
were supported by the foundation: 

Dr. A. C. Abbott, Winnipeg, Thyroid Gland, Bone 
Formation; Dr. B. H. Fraser, Winnipeg, OrieUs Test; 
Dr. J, Gilchrbt, Univerflity of Western Ontario, 
Fuffirperal Sepsb; Dr. Rudolf Gottlieb, MeGill Univer- 
The Betbulo-Endothelial System; Dr. A. M. David¬ 


son, Winnipeg, Fungous Dermatoses; Professor F. D. 
White, University of Manitoba, The Bilirubin Content 
of the Serum; Dr. John McEachren, University of Mani¬ 
toba, Cholesterol Metabolism; Dr. F. Hartley Smith, 
St. Boniface Hospital, The Blood in Pregnancy; Mr. G. 
T. Evans, McGill University, Glycogen in Cardiac Me¬ 
tabolism; Miss E. R, Grant, McGill University, Glycogen 
Metabolism; Mr. J, M. Horshey, University of Toronto, 
Lecithin in Molabolism; Dr. C. M. Jeplicott, University 
of Toronto, The Quantitative Extraction of Insulin; 
Mr. P. G. Mar, University of Manitoba, Cutis Loxa; Dr. 
H. A. Cates, University of Toronto, Anthropological 
Study of Delivery; Professor V. J. Harding, University 
of Toronto, Normal Urinary Sugar; Mr. H. C. Graham, 
Dalhousie University, Uric Acid; Dr. M. M. Cantor, Uni¬ 
versity of Alberta, Addison’s Disoaao; Dr. R. Peorse, 
University of Toronto, The Ureter in Pregnancy; Miss 
Ruth Dow, McGill University, The Cortical Auditory 
Area; Mr. F. L. Horsfall, Jr., McGill University, Lactic 
Acid; Dr. Helen L. Vandervecr, University of Toronto, 
Arteriosclerosis; Mr. Samuel Weinstein, University of 
Saskatchewan, Oxidation Products of Adrenaline; Dr. 
R. A. Morcash, Dalhousie University, Toxicity of Vari¬ 
ous Arsonicals; Dr. D. R. Mitchell, University of 
Toronto, The Treatment of Cystitis; Dr. Maurice Brodie, 
McGill University, Poliomyelitis; Mr. R. B. Kerr, Uni¬ 
versity of Toronto, Experimental Peritonitis; Mr. L. B. 
LeFave, Queen’s University, Non-lac.tose Fermenting 
Organisms. 

The Board of Trustees of the Banting Research 
Foundation, of which Sir Robert Falconer is chair¬ 
man and the two above-mentioned gentlemen are 
members, hope that the capital sum, the interest of 
which is at their disposal, will grow, as the work of 
the past two years has made it evident that a need 
exists for such a research fund as this in Canada. 

V. E. Hbndbeson 
D. T. Fraser 
Honorary Secretaries 
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EXHIBITION OF THE ROYAL METEORO¬ 
LOGICAL SOCIETY 

An exhibition arranged by the Royal Meteorological 
Society in the Science Museum, South Kensington, 
was opened on January 11 by Sir Napier Shaw, 
formerly director of the Meteorological Office, who 
spoke on the progress of meteorology during the last 
twenty years. 

According to the London the exhibition, 

which was on the second floor of the museum, was 
especially remarkable for the display of photographs 
of cloud-formations taken by members of the society. 
While these were chosen for the scientific information 
which they contain, many of the effects shown being 
rarely observed, the technical and esthetic quality of 
the prints is equally noteworthy. Among the ob¬ 
servers whose work was illustrated are Mr. E. Q, 
Bilham, Captain C. J. P, Cave, Mr. G. A. Clarice, 
Mr. F. W. Baker and Mr. A. V. V. Clayden. Sir Gil- 
bert Walker showed photographs of natural cloud- 
formations, with parallel photographs of the same 
phenomena illustrated on a smaller scale in liquids 
such as evaporating spirit and oil. Diagrams of 
typical cloud-formations were also illustrated from 
the new International Cloud Atlas. 

A display of historical instruments was lent by the 
Meteorological Office, while modem instruments were 
illustrated through a trade exhibit by British firms 
and by several official exhibits on a largo scale. One 
stand contained the constituents of a typical Air 
Ministry meteorological station, including a Stevenson 
screen with its maximum and minimum and diy and 
wet-bulb thermometers, a Fortin barometer with mag¬ 
nifying eyepieces, an Owens air-filter for measuring 
impurities, a stream-line wind-vane, and a range- 
gauge designed for mountain use;, with special pre¬ 
cautions against bursting under frost.' Opposite this 
is to be seen a gigantic anemometer of the type used 
by the Air Ministry to measure the velocity of air- 
currents, but with its normal height of 40 ft, or 60 ft 
reduced to 12 ft. to get it in the gallery. 

The developments of the Campbell-Stokes sunshine 
recorder during the half century since its invention 
was also demonstrated through comparative exhibits, 
while lightning conductors were shown in a special 
case, the examples including one installed Ben¬ 
jamin Franklin on St. Paul’s. There were also 
screens displaying the changes in the distribution of 
rainfall averages over the British Isles by week, 
month, year and decade. The heaviness of the annual 
rainfall appears to vary in a roughly triennial <Syde^ 
but it is seen that the remarkable rainfall of 1872 
has not since been paralleled. 

Public lectures on meteorology were given at the 
museum during the exhibition. The first, by Mr. B. 


Brunt, described the part played by meteorology in 
history. Dr. G. C. Simpson, director of the Mete¬ 
orological Office, explained modem weather forecast¬ 
ing, and Captain C. J. P. Cave and Colonel Sir 
Henry Lyons (director of the Science Museum), spoke 
respectively on clouds and on historic meteorological 
instruments. The exhibition remained open for one 
month. 

THE WESTCHESTER INSTITUTE OP 
SCIENCES 

The committee of five, appointed at the first meet¬ 
ing of the Westchester Institute of Sciences on De¬ 
cember 16, last, met on January 7 to formulate a 
temporary organization for the institute. The meet¬ 
ing was held at the Boyce Thompson Institute for 
Plant Research in Yonkers at the invitation of Dr. 
William Crocker, its director. 

The committee consisted of Dr. Crocker, Professor 
Roy J. Colony, of Columbia University, Mr. George 
P. Engeihardt, entomologist and museum expert, Mr. 
Albert Brand, ornithologist, and Mrs. Mary WeJleck 
Garretson, formerly supervisor of the Nature Lore 
Workshop, os chairman. 

As a result of this meeting, it was decided to form 
a temporary organization until fall, with temporary 
officers in charge. The names of those nominated are 
as follows; 

Chairman: Dr, H. H. Sheldon, physicist, or Dr. For¬ 
man T. MacLean, botanist. 

Vice-chairmen or Advisers: Dr. William Orocker, 
botanist, and Professor Roy J. Colony, geologist. 

Secretary: Mrs. Mary Welleck Garretson, geologist. 

There are to be five program meetings on the eve¬ 
nings of the third Thursdays of each month begiu- 
ning in January. Three of the programs are planned 
and will be held in various parts of the ooonty rather 
than in one place. 

The first meeting will be in the Eastview Avenue 
Junior High School, White Plains, and after a short 
business session and the admission of members^ there 
will be a first showing of the motion pictures of the 
Graves-Thome expedition to Alaska and northern 
Siberia for the Field Museum of Chicago. The talk 
with the pictures will be given by Mr. John Jona% 
explorer-naturalist of the expedition. 

The second meeting, by the kindness of Dr^ Orooker, 
will be held at the Boyee Thompson Institute and will 
oonsiat of a series of short talks illustrated by pie- 
tures or demonstrations by the research scientists of 
the institution. It wiU be a meeting of espei^ in¬ 
terest to science teachers. 

The third meeting, in Mardi, will have for 

an illustrated talk on *^Ths ^eohigy West- 
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chciter^' by Profewor R. J. Colony, of Columbia Uni- 
veriity. 

Any one intereoted in betioming a member of the 
Weetehesler Institute of Seiences should apply to the 
secretary, Westchester Institute of Sciences, of the 
Westchester County Conservation Association, 8 Mar- 
tine Avenue, White Plains. Boientiftc men, science 
teachers, nature science workers and all persons inter¬ 
ested in science or nature are invited to attend the 
meetings and to join the institute. Nominal dues of 
one dollar for this season cover membership. 

THE FIELD MUSEUM OF NATURAL 
HISTORY 

Final statistics on the activities of the Field Mu¬ 
seum in 1931 indicate that more than 2/240,000 per¬ 
sons benefited directly from the work of the institu¬ 
tion during the year. This figure includes the number 
of visitors to the museum—1,515,540, a total which 
exceeds by far any previous year's record in the his¬ 
tory of the institution—and also more than 727,000 
children reached by extra-mural activities of the mu¬ 
seum. 

The year was the fifth in which the attendance ex¬ 
ceeded one million. The increase over the 1930 total 
of 1,332,799 visitors is 182,741 or approximately 13.6 
per cent., and compares with a gain of 164,369 made 
in 1930 over 1929* 

While the total attendance increased so notably, all 
the gain was in free admissions, the paid admissions 
decreasing from 160,924 in 1930 to 126,209 in 1931, a 
development which undoubtedly may be largely at¬ 
tributed to the economic conditions which have pre¬ 
vailed during the past year. The attendance on free 
days plus the free admissions on pay days granted 
to members, children, teachers, students, etc,, 
amounted to 1,389,331, or considerably more than the 
total of free and paid admissions together in 1930. 
It is estizoated that more than one third of the total 
number of visitors were children. 

The additional 727,000 children coming under the 
influence of the museum’s educational work are ao- 
oonnted for as follows: The James Nelson and Anna 
Louise Raymond Foundation, in addition to provid- 
izig programs at the museum itself for thousands of 
ohildreo, reached 227,361 sohool pupils through lec¬ 
turers sent out to address them in their classrooms 
and assembly halls. (The total number reached by 
all Raymond Foundation activities, including both 
those inside and outside the museum was 303,693.) 
In addition, approximately 600,000 children were 
mobed over and over again during the year by means 
of traveling exhibition caaes displayed in all the pub¬ 
lic and many other schools (with changes of subjects 
tfvesw two weeks) throi^ the Dapgrtment of the N. 
W. ISaxids Publie School Sxtensioxu 
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Less directly the museum reached probably millions 
of other persons by such various means as the circu¬ 
lation of its publications, reports in the newspapers, 
radio broadcasting, motion picture news reels, etc. 

The highest attendance for any single day during 
1931 was on May 21, when 51,917 visitors were re¬ 
ceived in the building. This was exceeded on only 
two previous days in the museum’s history—June 20, 
1926, with 64,024 visitors, and May 24, 1929, with 
59,843 visitors. 

The total attendance for the first ten years of occu¬ 
pancy of the present building (May 2, 1921, to May 
1, 1931) was 8,597,409, as compared with a total of 
6,839^579 for the more than twenty-five years during 
which the museum was located in its first building in 
Jackson Park. 

At the annual meeting of the Board of Trustees of 
the museum, held on January 18, Messrs. John P. 
Wilson and Sewell L. Avery were elected as trustees 
to fill the vacancies left on the board by the death of 
R. T. Crane, Jr., and the resignation of William 
Wrigley, Jr. 

For the twenty-fourth time Mr. Stanley Field was 
reelected President of the Museum. Mr. Field has 
held this office since January, 1909. All the other 
officers who served during 1931 were re-elected for 
1932. 

THE ENGINEERING SOCIETIES LIBRARY 

The year 1931 was the most active in the history 
of the Engineering Societies Library, according to the 
annual report of the director, Mr. Horriaon W. 
Craver. Surpassing all previous records, the library 
responded to 43,659 requests for technical informa¬ 
tion, an increase of 2,577 over 1930. Its service ex¬ 
tended to practically every country in the world. 

A total of 27,943 visitors, 10 per cent, more than 
in 1930, taxed the seating capacity of the library, 
indicating that the time is approaching when addi¬ 
tional space will be needed. Valuable book ooUeetiona 
were acquired, and more than $50,000 was expended 
during the year. 

The book collection has been inventoried and only 
1,267 hooks and pamphlets could not be found, a 
remai^bly low number to have been lost in fifteen 
yearsy Mr. Craver says. While such losses are ex¬ 
tremely annoying, they are inevitable when readers 
have free access to books. Fortunately, none of the 
migsing works is of great value and almost all can 
be readily replaced. The general condition of the li¬ 
brary is reported to be excellent. Through the 
Professional Engineers Committee on Unemployment, 
it has been possible to accomplish a large amount of 
work for which the staff could not spare time from 
XofimW duties. 
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At the beginning of the year, the permanent collec¬ 
tion contained 124,539 books, 4,535 pamphlets, 6,290 
maps and 4,552 searches, a total of 139,916. During 
the year 3,410 books, 4,145 pamphlets, 208 maps and 
94 searches were added, and 3,680 pamphlets with¬ 
drawn. On December 31, 1931, the collection num¬ 
bered 127,949 books, 5,000 pamphlets, 6,498 maps and 
4,646 searches, a total of 144,093. 

The loan collection contained 1,215 books at the 
beginning of the year Additions were made as they 
were needed. Thirteen volumes were sold, and some 
no longer in demand were withdrawn. The duplicate 
collection now contains about 9,000 volumes. During 
the year, 3,681 volumes were added, 1,800 were sold 
and 1,721 presented to other libraries. 

Books, pamphlets and maps received during the 
year numbered 12,134. Of these, 9,834 were gifts, 
including 237 volumes of the minutes of Proceedings 
of the Institute of Civil Engineers, from the Amer¬ 
ican Society of Civil Engineers; Proceedings of the 
World Engineering Congress, Tokyo, from Mr. George 
D. Barron; a collection of pamphlets on petroleum, 
from Mr. F. G. Clapp; a collection of standard works 
on engineering, from the Engineering News^Record; 
sots of the Electrical World and Power, from Mr. 
Andrew Kidd; 243 volumes of the Annalea dea Ponis 
et Chausaces, from Mr. Kalph Modjeski. 


Also, 130 volumes and pamphlets on railroad and 
publio works, from Mr. F. A. Molitor; a collection of 
treatises upon automotive engineering, from the So¬ 
ciety of Automobile Engineers; a collection of Rus¬ 
sian periodicals, from the Russian Association of 
Engineers. 

The books acquired included many already in the 
library. After examination, 7,857 were added to the 
permanent collection, 150 to the loan collection, and 
3,681 were placed in the duplicate collection. 

Two hundred and oighty-six maps, 248 searches and 
3,943 volumes, representing 5,051 titles, were cata¬ 
logued. The catalogued material now comprises 6,321 
maps, 3,872 searches and 127,949 volumes, or 138,142 
items in all. The number of titles or separate works, 
as distinguished from volumes, is 69,400. The index 
to the catalogue contains 37,591 subjects and the cata¬ 
logue contains 450,939 cards. 

The periodical index now contains 27,000 references 
to important articles. More than 13,000 entries were 
added in 1931. 

One hundred and seventeen searches and 242 trans¬ 
lations were made during the year. The number of 
photoprints was 41,614 for 4,585 persons. Inquiries 
from 5,946 members were answered by telephone and 
3,620 others were assisted by mail. 


SCIENTIFIC NOTES AND NEWS 


Dr. W. C. Mendenhall, acting director of the U. 
S. Geological Survey, after the retirement of Dr. 
George Otis Smith to become chairman of the Fed¬ 
eral Power Commission, has been appointed by Presi¬ 
dent Hoover director of the survey. 

Dr, W. W. Keen, emeritus professor of surgery in 
the Jefferson Medical College, Philadelphia, president 
of the American Philosophioal Society from 1908 to 
1917, celebrated his ninety-fifth birthday on January 
19. 

The eleventh award of the Faraday Medal has 
been made to Sir Oliver Lodge by the British Institu¬ 
tion of Electrical Engineers. The medal is awarded 
not more than once a year, irrespective of nationality, 
for conspicuous service rendered to the advancement 
of eleotrical science. 

The Meleheit Medal of the British Institute of Fuel 
for 1P31 was presented to Professor William A. Bone, 
of the Imperial College of Science and Technology, 
South Kensington, by the president, Sir Hugo Hirst, 
at the Institution of Eleotrical Engineers, on Febru¬ 
ary 1. After the presentation Professor Bone deliv¬ 
ered the Molchett Lecture, his subject being ”A Cen¬ 


tury of Fuel Economy.” Immediately afterwards 
Professor Bone was the guest of honor at a dinner 
given by the institute. 

Dr. Ai.exander Peteunkkvitoh, professor of zool¬ 
ogy at Yale University, has been elected an honorary 
member of the Entomological Society of Belgium. 

Dr. Bbrthold Laufbr, curator of anthropology at 
the Field Museum of Natural History, was elected 
president of the History of Science Society for the 
year 1932 at the meeting held in Minneapolis on 
December 29. 

Mr. Harry A. Kidder, superintendent of motive 
power of the Interborough Rapid Transit Company, 
has been elected president for 1932 of the United 
Engineering Trustees, joint agency of the four Foun¬ 
der Engineering Societies. 

Dr. B. S. PiOKBTT, head of the horticultural departs 
ment of the Iowa State College, was elected president 
of the American Pomologioal Sodofcy at the reo^t 
meeting in Columbus, Ohio, on February 3, 

Dr. James S. Stevens, for forty-one years pro¬ 
fessor of physios at the University of Maine and for 
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thirty-seven years dean of the College of Arts and 
Seienees, has retired from aetive service. 

Db. Ibyinq W. Fat, for thirty-five years professor 
of chemistry at the Polytechnic Institute of Brooklyn, 
will become professor emeritus on September 1. Pro¬ 
fessor Pay has been invited by the corporation of the 
institute to assume charge of the chemical museum 
and collections, and at their request he will spend a 
considerable part of the year in Europe visiting mu¬ 
seums and collections in foreign universities. 

Mb. Kalph Howard Fowlek, fellow of Trinity 
College, Cambridge, has been elected to the John 
Humphrey Plummer Professorship of Mathematical 
Physics in the university. 

Db. Wolfgang Heubneb, professor of pharmacol¬ 
ogy at Heidelberg, has been called to Berlin. 

Db. Charles H. Richardson, professor of miner¬ 
alogy and head of the department at Syracuse Uni¬ 
versity for more than twenty-five years, has been ap¬ 
pointed director of the Natural Science Museum. Ho 
has been relieved of a large part of his teaching so as 
to have time for research and museum work. 

Mr, C. F- Hoban has been made director of the 
Pennsylvania State Museum at Harrisburg to succeed 
Mr, Frederic A, Godcharles. 

Mb. Ernest G. Holt has been appointed direc¬ 
tor of sanctuaries for the National Association of 
Audubon Societies. 

Db. Mabion R. Harris, recently of the University 
of Wisconsin, has been appointed associate plant 
pathologist in the State Department of Agriculture, 
Sacramento, California. 

Db. J. G. Davidson was elected vice-president of 
the Carbide and Carbon Chemicals Corporation at a 
meeting of the Board of Directors on January 14. 
Dr. Davidson, who has specialized in hydrocarbon 
chemistry, was fellow of the Mellon Institute until he 
entered in 1923 the employ of the donor of his fellow¬ 
ship, the Carbide and Carbon Chemicals Corporation. 

Pbofes8C»i Madison Bentlet, of the department 
of psychology of Cornell University, has partial leave 
of absence to enable him to direct a study of the 
present state of the subject of mental disorders. The 
study is being made under the auspices of the Na¬ 
tional Research Council and is supported by a grant 
from the Carnegie Foundation. 

Db, Jaues Hbnbt Breasted, director of the Orien¬ 
tal Institute of the University of Chicago, left on 
February 4 to visit the Mayan excavations being con¬ 
ducted under the direotidn of Dr. Sylvanus Morley 
by the Carnegie Institution of Washington at Chicben 
Itza, Dzitas, Yncatan. Dr. Breasted expects to re¬ 
turn to Chicago early in March. 


Mb* H. W. Kbiegeb, curator of ethnology in the 
U. $. National Museum, has left for the West Indies, 
where he will investigate shell heaps and other abo¬ 
riginal remains on the islands of San Salvador and 
Cuba. 

De. W, D. Funkhouseb, dean of the Graduate 
School and head of the department of zoology at the 
University of Kentucky, has completed arrangements 
for a collecting trip around the world in the search 
for insects of the family Merubracidae, a group on 
which he has been working for many years. 

Dit. Terence T. Quikke, profassor of geology at 
the University of Illinois, is spending his sabbatical 
year in Canada, where his address is in care of the 
Victoria Museum, Ottawa. 

Dr. Lester W. Sharp, professor of botany at Cor¬ 
nell University, will be on sabbatical leave during the 
spring semester. 

Dr. Webster G. Simon, professor of mathematics 
at Western Reserve University, sailed for Europe on 
February 3. He will work at Cambridge and in Ger¬ 
man universities, attending in September the Inter¬ 
national Congress of Mathematicians. 

Db. Gustav Buckt, director of the x-ray depart¬ 
ment of the Virchow Hospital, Berlin, arrived in 
New York on January 31. He plans to make a study 
of the new developments in high-tension x-ray ap¬ 
paratus. 

Dr. J. J. Galloway, professor of geology and pale¬ 
ontology at Indiana University, is giving a series of 
fourteen lectures on stratigraphy, paleontology and 
mioropaleontology at Columbia University. 

Db. A. C. IvT, head of the department of physiol¬ 
ogy and pharmacology at the School of Medicine, 
Northwestern University, will deliver the fifth Harvey 
Society Lecture at the New York Academy of Medi¬ 
cine, on February 18. His subject will be “Factors 
concerned in the Evacuation of the Gall Bladder.” 

Db, F. F. Fish, of the bureau of fisheries of the 
Department of Commerce, spoke on February 1 to 
the departments of medical zoology of the School of 
Hygiene and Public Health of the Johns Hopkins 
University on the fungus infection of fishes in the 
Gulf of Maine. 

Dr. 0. E. White, director of the Blondy Experi¬ 
mental Farm of the University of Virginia, gave on 
January 7 an address on “Genetics” before the Vir¬ 
ginia Chapter of Sigma Xi. 

Profbsbob E. G. Conklin, head of the department 
of biology at Princeton University, recently delivered 
the annual Somerville Lecture at McGill University. 
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Dft- WiLLKM DE SiTTEiB, of the University of Leiden^ 
delivered on January 20 au address at Stanford Uni¬ 
versity on ‘*Tho Size of the Universe.” The lecture 
was sponsored jointly by the university and the So¬ 
ciety of Sigma Xi. 

Pbofbssou Cecil. 1L Dehoh, of the University of 
Sheffield, England, lectured at the Carhegie Institute 
of Technology, Pittsburgh, on January 16 and 18 on 
“Mosaic Structures in Crystals” and “Age Hardening 
in Alloys.” Dr. W. F. G. Swann, director of the 
Bartol Research Foundation of the Franklin Institute, 
lectured on January 21 and 22. He spoke on “Philo¬ 
sophic Concepts in Modern Physics” and on “Atomic 
Structure.” 

A SERIES of Lowell lectures on “Radioactivity and 
Geology” by Professor Arthur Holmes, of the Univer¬ 
sity of Durham, will open in Boston on March 4. 

The forty-eighth meeting of the American Asso¬ 
ciation of Anatomists will be held in New York at the 
Medical Center of Columbia University on March 24, 
25 and 26. An exhibit of preparations, models and 
methods will be held in connection with the meeting. 

The annual spring meeting of the New York 
Branch of the American Psychological Association 
will be hold in Philadelphia, at the University of 
Pennsylvania, on April 9. 

The International Mathematical Congress will be 
held in Zurich from September 4 to 12. Titles of 
papers intended for presentation should be sent to the 
Secretary of the Congress, £cole Polytechnique F6d- 
6rale, Zurich. The president of the committee on or¬ 
ganization is Professor R. Fueter. The International 
Mathematical Union, a distinct organization, of which 
Professor W. H. Young is the president, will meet 
during the time of the congress. 

Formal notice has been received from Dr. L. Jou- 
bin, Paris, president of the permanent committee of 
the International Zoological Congress, that the twelfth 
congress will meet in Lisbon in the summer of 1935 
under the presidency of Professor Artur R. Joi^c;, 
professor of zoology at the University of Lisbon, 

The Ninth Congress of the International Society of 
Surgery will be held at Madrid from March 15 to 18. 
At the same time there will be an exhibition of sur¬ 
gical instruments, orthopedic apparatus and pharma¬ 
ceutical preparations, under the organization of Dr. 
F. Coca, Lagasca 38, Madrid. 

Bt the win of the late Lewis Cass Ledyard the New 
York Public Library receives $2,000,000 and the Mor¬ 
gan Library $250,000. 

The estate of Miss Lydia Thompson Morris, the 
value of which ia estimated at $4,000,000, will be ap¬ 
portioned as provided under the will of her brotheri 


John T. Morris, who died some yeats ago. Mr^ Mot^ 
ris^s will provided that after his sister’s death, Comp¬ 
ton, a 170-acre estate regarded as one of the country’s 
finest arboretums, should pass to a corporation to be 
known as “The Morris Botanical Garden, School and 
Miiseum.” Its endowment will come from the residue 
of the estate. Mr. Morris also provided that after 
his sister's death the Philadelphia Home for In¬ 
curables should receive $250,000 for a new building 
and the Historical Society of Pennsylvania $10,000; 
two trust funds of $25,000 each are to be established 
for the Pennsylvania Museum and School of Indus¬ 
trial Art and a similar one for the Academy of Nat¬ 
ural Sciences; the Franklin Institute received $20,- 
000 and smaller sums are bequeathed to societies, 
schools, hospitals and libraries. 

The late Frederic S. Pepper, Jr., of Philadelphia, 
who lived for many years as a recluse, provided in 
his will for a memorial to himself in the form of a 
$2,500,000 hospital for the “free care and treatment 
of sick and injured persons.” Mr. Pepper directed 
his trustees to set aside a similar sum as an endow¬ 
ment to maintain the institution, which is to be 
erected as part of the University of Pennsylvania 
Hospital. Known as the Frederic S. Pepper Me¬ 
morial, the hospital is to be erected and equipped 
when the principal and accumulated income of the 
residuary estate amounts to $5,000,000. Upon com¬ 
pletion of the building, title is to be conveyed to the 
trustees of the university. 

The Presbyterian Hospital of New York inherited 
$1,168,278 of the estate of Mrs. Helen M. W. Swan, 
who died on October 19, 1928. The hospital will re¬ 
ceive $116,000 additional as the principal of five trust 
funds upon the death of the beneficiaries. 

Accoruinq to the Jotumal of the American Medical 
Association plans for the new $1,500,Q00 building 
for the University Hospital, University of Maryland, 
will be submitted to the board of regents at its next 
meeting. Funds voted at the last session of the gen¬ 
eral assembly will be made available in two instal¬ 
ments in February and August. Plans call for a 400 
bed hospital in the shape of a cross, with provision 
for 250 training beds. The remaining aocommodik 
tions will be for persons of moderate means, including 
a few private rooms. The building, which wiO be 
erected either on the site of the present hospital or in 
the vicinity of the other university buildup about 
Lombard and Greene streets, will be twelve or thirteen 
stories high. 

Thb Italian government is planning to estahliah a 
graduate school in colonial medicine at the UnivekM^ 
of Modena. The school will provide conrsM of 
strucrion for graduates in medimno, snrg^ 
veterinary soimnoe, and will grant ajpeoUlist 
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InBtmtiou win be given in petiielogy of eolonial dis- 
6ABes, odoitiid hygiene^ protozoology^ bacteriology 
and serology. 

The Observatory at Lake Angelua, near Pontiac^ 
known as the McMath-Hnlbert Observatory^ has been 
presented to the University of Miehigan. It is 
equipped with new instruments for making motion 
pictures of celestial bodies. The gift is made by 
three amateur astronomers^ all honorary curators of 
the University of Michigan Observatories. They are 
Mr. Francis C. MoMath, consulting engineer; his 
son, Mr. Robert H. McMath, president of the Motors 
Meta] Company, Detroit, and Mr. Henry S. Hulbert, 
senior judge of probate in Detroit. 

At a meeting of the president and fellows of Har¬ 
vard College on January 11 it was voted to establish 
the Botanical Garden in Soledad, Cuba, as a branch 
of the Arnold Arboretum, to be called the Atkins In¬ 
stitution of the Arnold Arboretum. 

Thk herbarium of Mr. Charles C. Deam, recently 
acquired by the Indiana State University, contains 
over 60,000 specimens, on which he haa based his 
books on the trees, the shrubs and tbe grasses of In¬ 
diana. 

A MEi&TtKa of horticulturists was recently held at 
the headquarters of tho Royal Horticultural Society, 
London, to discuss the establishment of a central re* 
search station as an aid to securing the fullest bonehts 


of the taariff on imported hortiouitoral products. Mr. 
H. A. Tipping, who presided, said the time was op¬ 
portune^ because of the “Buy British’' movement, to 
establish such a station. If the matter were left to 
the government it would take a long time to get any¬ 
thing done, and it would be still longer before any 
results were obtained. There were well-equipped lab¬ 
oratories at Wisley which would make a very good be¬ 
ginning for such a project. Mr. J. W, Barr, who 
organized the meeting, explained how a central re¬ 
search station would bo of value to the horticultural 
industiy in dealing with problems which required re¬ 
search in the laboratory or in private culture, and in 
securing better and more economical methods of pro¬ 
duction. He pointed out that according to official 
figures the annual importation of bulbs alone ex¬ 
ceeded £1,000,000 in value. With a few exceptions 
thee© could b© produced in England, if the growers 
possessed more knowledge of culture and propagation. 
Sir William Lawrence suggested that the quickest way 
to achieve the deaired result would be to get instruc¬ 
tors from Holland and elsewhere to teach the growing 
and harvesting of bulbs and early v^etable crops. 
A resolution was carried recording that in the opinion 
of the meeting a central research station should be 
established and requesting Mr. Barr to approach the 
trade organizations with regard to the setting up of a 
working committee. 


DISCUSSION 


DISCOVERY AND DISCOVERERS 

In his spirited appreciation of Schaudinn, the dis¬ 
coverer of spiroohaeta pallida, Professor John H. 
Stokes^ makes a serious historical omission when he 
states that Meiohnikoff with Roux '*had accomplished 
the first successful transfer of syphilis to apes” in 
1906, for this was done already in 1876 and 1877 by 
Edwin Klebs. His publications* on the subject can 
Amply confirm this. The foot is generally accepted, 
at least by those who are not overawed by tbe clamors 
of certain ^^iorobe hunters” who date all advance 
in etiologio researdi from Koch, relegating to tbe 
antiquarian rubbish heap what came before from the 
brains and hands of Pasteur, Lister, Elebs and 
others. Metohiiikoff himself was one of those, for he 
told me some years ago that he had not the slightest 
doubt that EJebs was the first to have seen the 


aj&ocBNct, 74 s 602-6. 

*hJdwin faeba, '‘Ueber SyphiUsimpftmg bal Thieren 
und fiber die Natw des syphilitlachen Oontc^ums” (Vor- 
trag 176rsaraxnl. Beutsch. Katurfk u. Aerate, Oassel), 
ITtMsfceiMoftr., 8: 408, 1878; “Das Oootaglum 
der ; rine expertmeatelle Sitiidie," /. exper. 

Paihat uf PhorwdiwL M, 161 (4 jfiatw), 1879, Nach- 
tragi F. J, A Impfang ver- 


Bpiroehaeta and the first to have successfully inocu¬ 
lated apes with syphilis. 

On reading carefully the two reports which ante¬ 
date by nearly thirty years Schaudinn’s discovery, 
one comes to realize at once why Klebs held in those 
years the undisputed leadership in an entirely new 
field of research. He possessed to a far greater 
degree than his contemporaries and ooworkers in 
the same field (notably Pasteur, Lister and Koch) an 
unrivaled experience in pathological morphology, a 
very keen eye for microscopic analysis oombined with 
a versatile technical talent. Stokes is amazed by 
Schaudinn’s "astounding eyesight,” which allowed 
him to dispense with a satisfactory dark-field equip¬ 
ment, Bubstage condenser, etc, Klebs' equipment woe 
still simpler, and again simpler was that of a 
Leetiwenhoeck, of a Biohat, who all made brilliant 
contributions to our knowledge of microsoopic life 
brilliant indeed that one sometimes wonders 
wbstber we are not getting spoiled by too much and 
too refined an equipment. 

The report under considm'ation states i (1) that in 
sypbiUtio lesions there are regularly found splrSlar 
riender motile rods 2 to 5 microns long, 
wh^eh seem to belong in Ehrenberg's botanical gxoup 
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ot monads, and whioh Klobe names, because of their 
spinllar shape, **helico-monada^*; (2) cultures of these 
organisms are obtained on a special medium of 
isinglass jelly; (3) successful transfer of syphilis to 
animals was obtained only in apes (macacus), very 
suggestive but not entirely conclusive results in the 
ease of subcutaneous inoculation of culture material 
(July 8, 1876), entirely conclusive in the case of 
inoculation with freshly excised material from a 
human primary lesion (December 29, 1877). At this 
distance we have of course no means to control the 
exactness of all these findings. They are certainly 
impressive in view of the similar later findings. Prom 
what Professor Ghon told me some years ago, the 
pathological institute in Prag still has the skull of 
the second ape with the very characteristic lesions. 

If attention is called here to these overlooked facts, 
it is not done with the intention of making a claim 
for priority or for historical justice. It is unneces¬ 
sary, for good work can stand on its own feet, and 
anyway, as Bertrand Russell might say, its neglect 
by others has no ^*coamic importance’^ whatever. But 
it is of human interest, if not of importance, to 
note from these diggings in the past the two historical 
phases in eliologicaj research. Leaving the broader, 
pathological consideration of the rdle of micro¬ 
organisms in animal economy, research assumed the 
form of a vast enterprise with the elaboration of a 
highly specialized methodology which focuses atten¬ 
tion exclusively, or almost so, on the microbe or virus, 
forgetting, or at any rate neglecting the fact that 
there is a human structure, a whole man, “himself a 
biological problem of no mean order,” as Stokes 
well remarks. That the fruitfulness of an original 
idea is extinguished by the weight of subsequent 
methodological refinements is nothing new in history. 
The impressive edifice of medieval scholasticism 
erected upon Aristotelian and Platonic ideas is the 
gigantic monument to these vicissitudes of human 
thought. And do we not sometimes detect in the 
experimental subtilizations of modem research a re¬ 
semblance to the scholastic method of syllogistic hair¬ 
splitting 1 

Results of course ought to tell. For the case under 
consideration Stokes notes regretfully that Schau- 
dinn’s discovery “has never yet been carried to its 
logical outcome for practical medicine,” and that even 
the chemo-therapy which it directly incited “was, in a 
sense, a premature blooming.” But one marked effect 
it did exert It called forth a very rapid acceptation 
by the profession which was expressed, Stokes says, 
in the appearance of 750 articles in about one year. 
In view of the negative practical results was there 
really a compensating theoretical gain in such literary 
overproduction t One ha« reason to doubt it when 
one sees how the bulk of the literature is swdO^d 


by purely olassifioatory and methodological reports 
which effectively screen a hustlmg world of workers 
from a view of the things that really matter. If we 
have made so little advance in the twenty-five years 
after Schaudiun’s discovery, so that we do not know 
any more about syphilis than Kiebs knew fifty-five 
years ago, it seems high time that we ask ourselves 
whether both theory and method are not defective 
somewhere. Luckily this question is being asked ever 
more audibly. 

Another more general question is asked by Btokes 
as to the relative value in modem investigation of 
“genius” or the man of ‘^persistent singleness of pur¬ 
pose” by which he means the strictly limited, special- 
istic worker. He declares himself for the latter, being 
dubious about “genius,” though he thinks he “may 
still perhaps scatter over the whole field of a science 
a series of germinal or epochal discoveries.” Hence 
he is not quite ready to agree with the Soviet delegates 
who last spring, at the History of Science Congress 
in London, pleaded with no mean dialectic ability 
for a history which was not “biographical apologetics 
or apologetic biography. . . Only when scienoc 
itself is understood to be a function of society can 
there be given a scientific history of knowledge. Only 
beeanse knowledge is an integral part of social life, 
is the history of knowledge an integral part of his- 
tory.”'^ Our current histories, our current speech, it 
must be admitted, utter the word “genius” too fre¬ 
quently and too loosely. It may easily be argued 
that in science there only once was a genius and 
that his name was Aristotle, for not only his fame 
but his contribution to thought have endured two 
thousand five hundred years, and it still influences 
us in every phase of scientific activity. “Genius” 
derives from sexual propagation, but the goodness of 
its productions can not be measured by the tons of 
lifeless paper—it has only a living measure in time. 
Indeed “art is long and life is short,” 

Aunold C. Klebs 

NyON (SwiTeXELANt)), 

Novembee 10, 1931 

A NEW AUTOTROPHIC BACTERIUM WHICH 
OXIDIZES AMMONIA DIRECTLY TO 
NITRATE AND DECOMPOSES 
PETROLEUM 

In connection with the studies of the senior author' 
on living microorganisms in ancient rooks an attempt 
was made to determine whether or not other old mate¬ 
rials than rocks harbor living mioroorganisms. Among 

» N. Bukharin: In symposium on “The Sciences as ha 
T ntegral Part of General Historical Study,” June 30, 
1931 (miraeographic reportThe subject is also die- 
cussed in the same manner in SetEKoa (p. 497, Nov. Wf 
1931) in the interesting and valuable address of Professor 
Cecil H. Desoh. 

» Jdter, Boot., 3, 183, Sej^tember, 1031, 
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0 ueh materials studied was petroleum. An attempt to 
find cellulose destroying organisms in petroleum, by 
inoculating the latter into a cellulose medium, yielded 
an organism which apparently has no power to deeom- 
pose cellulose but which has an extraordinary physiol¬ 
ogy. It was isolated from petroleum derived from a 
well over 8,700 feet deep owned by the Standard Oil 
Company of California. The organism is a coccus or 
cooco-bacillua, variable in size and somewhat so in 
shape. It grows very well under strictly autotrophic 
conditions in an inorganic salt medium with am¬ 
monium sulphate or potassium nitrate as the source 
of nitrogen. It oxidizes ammonia directly to nitrate 
without passing it perceptibly through the interme¬ 
diate step of nitrite formation, as do the group of 
bacteria known as nitrifying bacteria. The nitrate- 
producing power, moreover, is manifest very quickly 
under such conditions—much more so than is true of 
the nitrifying bacteria. It is apparently a facultative 
aerobe and a facultative autotroph. In addition it 
possesses the power of completely decomposing petro¬ 
leum without apparent gas formation aside from the 
end-product gas-carbon-dioxide. 

We have nol.iced in the literature two or throe cases 
in which organisms isolated from soil were dese-ribed 
aa possessing the power to oxidize ammonia directly 
to nitrate. These reports have never been confirmed 
and the other powers attributed to our organism 
above have not been indicated in such earlier reports. 
A full account of our investigation with this remark¬ 
able organism will be published elsewhere, together 
with a comparison of our results with those of 
Kaserer, Sdhngen and others whose work has a bear¬ 
ing on the subject under discussion. 

Chas. B. Lipman 
L. QR£IENBERG 

UWIVKaBITY OP Caufobnia 

GROWTH INHIBITION OF POTATO 
SPROUTS BY THE VOLATILE 
PRODUCTS OF APPLES 

VouATiLE substances from ripe apples have been 
found to inhibit the normal sprout development of 
germinating potatoes. Potted germinating seed pieces, 
held under favorable conditions for growth and placed 
in closed containers or in closed rooms with ripe 
apple fruits, have uniformly produced Sprt>uts which 
failed to develop normally. Apical giwwth of the 
sprouts is practically stopped and small 
instead of normal sprouts may develop. When non- 
germinated seed pieces are placed under the influence 
of these volatile BUbatances, bud dominance in fmtato 
eyes is largely overcome and abortive multiple sprout¬ 
ing results. 

Inhibited growth due to the volatile products firom 
apple bruits has been observed with the following six 


potato varieties obtained from ^ different states: 
Irish Cobbler, Bliss Triumph, Russet Burbank, 
Spaulding Rose No. 4, Early Ohio and an undeter¬ 
mined variety. The volatile substances from the four 
apple varieties, Winesap, Stayman, Jonathan and 
Ben Davis, have caused the inhibition. The inhibitory 
effect was obtained from peeled apples as well as from 
the unpeeled fruits. 

No growth inhibition has resulted from the volatile 
substances of oranges, bananas, decayed apples or 
from iso-amyl-valerate (apple oil). Immature apples 
did not produce normal growth arrestment, but these 
same fruits, after ripening, produced the inhibition. 
In a single test where ripe Kieffer pear fruits were 
used with germinating potatoes, growth inhibition 
similar to that produced from ripe apple fruits re¬ 
sulted. 

The effect of the volatile products of apples is tran¬ 
sitory, and normal sprout development takes place 
after potatoes are removwl from their influence. 

In a preliminary test, potato tubers stored with 
apples in closed containers until June remained firmer 
and of better quality than did the control tubers. 

0. H. Elmer 

Kansas Agricultural Experiment Station 

BREAKING THE DORMANCY OF TREE SEED¬ 
LINGS BY CHEMICAL TREATMENT 

In connection with the ethylene chlorhydrin treat¬ 
ment us(m 3 by Deuber and Bowen' to shorten the rest 
period of sugar maple seedlings, it may be of interest 
to report a similar treatment recently given to both 
sugar maple (Acer sacchcbrum) and chestnut (Cos- 
tanea dentata) seedlings. 

A dozen sugar maple seedlings, four feet in height, 
were potted and brought into the greenhouse during 
the early fall before there was any change in their 
summer foliage. They were kept under warm green¬ 
house conditions, where they did not experience the 
nomal seasonal changes during the fall and winter. 
When spring came and the outside trees began growth 
these greenhouse seedlings remained dormant, and, 
it became evident that it would be necessary to sub¬ 
stitute some artificial treatment for the normal winter 
exposure in order to break their dormancy. This 
was accomplished by keeping them exposed for a 
period of three days to the vapors from 25 milliliters 
of ethylene chlorhydrin diffused in 450 liters of air 
space. One half of the potted seedlings were so 
treated and the remainder left as checks. In making 
this treatment, the chemical was absorbed by a small 
piece of cotton and placed with the seedlings in a 
tightly sealed, metal chamber of the type used for seed 

1 C. 0. Deuber and F. B. Bowen, ** Chemical Treatment 
to Shorten the Beet Period of Sugar Maple Trees/' 
SaikNOS, July 26, 1229, 
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sterilisation. Any tight container could have been 
used in place of such a chamber. The treatment was 
given during the first two weeks in June, and by the 
first of July all the treated trees were in partial or 
full leaf, while the untreated trees remained dormant 
Although a number of the latter slowly came into 
activity a month later, indicating^that they were not 
dead, their foliage was not fully developed in Sep¬ 
tember. 

By a similar treatment a number of chestnut seed¬ 
lings were made to break their rest period three 
months in advance of the normal season. The con¬ 
centration of ethylene chlorhydrin was the some as 
that used for the sugar maples above, but the time 
period was four instead of throe days. This treat¬ 
ment, while successfully breaking their dormancy, 
killed back the ends of the upper branches to four 
inches from their tips, and evidently a shorter time 
period or a lower concentration of the chemical is to 
be recommended in order to avoid injury. These 
seedlings were treated during the second week of Jan¬ 
uary, and by the first of February their buds were 
breaking into activity. 

The results of the treatments indicate that the 
vapors of ethylene clilorhydrin may be successfully 
used to break the dormancy of some tree seedlings. 
The chemical seems to be toxic to young branches 
at higher concentrations, but when properly regulated 
it haa proven to be very useful for breaking the rest 
period of both sugar maple and chestnut seedlings. 

William C. Bramble 

Osborn Botanical Laboratory, 

Talk University 

DUST PARTICLES 

The mongrel mixture of detritus called ‘*dust” in 
the household, is commonly found precipitated on 
walls {e.g,f where radiators or leaks in window cas¬ 
ings or door jambs produce air currents), or on pro¬ 
tected areas of floors (e.p,, under beds or other furni¬ 
ture). The phenomenon is something quite apart 
from the quiet settling of fine particles according to 
Stokes’s law, which causes the ordinary layer of 
“dust.” It seems to involve an electrical precipita¬ 
tion and/or aggregation, whereby particles which 
have specific surface charges or which have become 
charged by adsorption of atmospheric charges (elec¬ 
trons, ions or smaller particles), attach themselves to 
wall areas or to other particles having opposite sp^ 
oific or net charges. 

It would be an interesting research to see to what 
extent (if any) dust becomes charged by metal or 
other radiating surfaces, by friction due to air cur¬ 
rents, and by sunlight. That horror of efficient house¬ 
wives, known in New England as “house-moss,” ap¬ 
pears to consist of a fluffy mat of adventitious fibers 
(cotton, wool, linen, silk), whose electirostatically 


active siurfaces aid in holding them together end ha 
fixing on than other kinds of dost portielea. 

Jkbohs AnexAMcmi 

New York City 

THE NERVOUS CONTROL OF 
HEMATOPOIESIS 

Since the theories of hematopoietic control ore Still 
widely at variance, a series of tests was carried out 
to attempt to determine the rfilo of the nervous system 
in the liberation of erythrocytes. 

Periarterial sympathectomy was performed on the 
left femoral artery of each of three dogs, while the 
unoperated right leg was left as a control. The dogs 
were killed with chloroform, nineteen, fourteen, and 
twelve days after operation, respectively. The femora 
were dissected free, split lengthwise, and marrow 
from similar levels was fixed in formalin for subse¬ 
quent histological section. 

In each of five dogs, the sciatic nerve on the left 
side was injected with 5 oc. of freshly distilled alcohol. 
This was followed in each ease by a subsequent 
unilateral paralysis. These dogs were killed one week 
later and the femoral marrow was prepared for 
examination. 

Neither in the eases of periarterial sympathectomy, 
nor sciatic injection, were observable differences 
present between the marrows of the operated and the 
control sides. 

Those results are in keeping with the observations 
of Drinker, Drinker and Kreutxmann^ (1917) who 
report that they found no outpouring of normobloata 
after the complete section of sciatic and brachial 
plexuses. Joseph Kratka, J». 

Department or Anatomy, 

Medical School, Universitt or Gsoaou 

POSITION OF WOOD IN BEAVER DAMS 

Mb. Charles Maonamara brings up an interesting 
question in Soiei^cb for December 18, 1931, with re¬ 
gard to the position of wood in beaver dams. At one 
time I did think that the most usual way for beavers 
to begin a dam was to Jay the first sticks with the 
butt ends upstream. However, the more I study the 
eonstroction of beaver dams the more evident is it to 
me that the animals have no set rules about it 1 
have seen dams that were just started where the hfitt 
ends of the sticks were laid upstream, and 1 have 
seen them where they were laid downstream. 1 have 
a photograph showing the latter condition ^ei^^ A 
dam ivas b^t aoross a stream and the beavers Wisre 
extendir^ it on to the gravelly shore or bank, 
it was plain that the willows were laid with the butt 
ends downstream. m ’ 

In broken dams there are always the ends 
sticks projecting into the open gap, showing tbaiflW 

& Drinker, K. B. Drinker and E. U SreutMiP; 

Xap, 27: 249, 19X7. 
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are kngthwiae of the dam, pTeaamably inten- 
tionally placed in that position by the builders, but 
who can tell? The discarded food branches and 
other sticks drift and lodge against the upper side 
of the dam, and if that is raised such material would 
be incorporated in the dam and would lie lengthwise, 
just as it had lodged. I have sometimes wondered if 
the settling of a dam might not at times cause enough 
movement to twist the sticks from their original up- 
and-down stream positions to others at varying angles. 

In one case where high water broke a dam the 
beavers closed the gap with sticks placed across it 
without any system whatever. They seemed to have 
just brought the material and dropped it, leaving it 
to adjust itself; but the opening was eftectually closed 
and the dam as good as ever. 


' The sttength of beaver dams is remarkable. I 
have seen several instances where high water has 
broken a dam, forced a section of it downstream and 
turned it to one side, leaving it still attached to the 
dam at one end. 

Since 1913 I have kept up fairly continuous obser¬ 
vations on the work of beaver on streams not far from 
my home, as well as observing the work of the ani¬ 
mals wherever 1 have had an opportunity, and am 
continually coming upon some new thing, often some¬ 
thing which makes one wonder why it was done. 
There is still plenty to be learned about beavers, or 
any other wild animal, for that matter. 

Edward E. Wabbrk 

Colorado Bpringb, 

Colorado 


SPECIAL CORRESPONDENCE 


A NEW CONNECTION BETWEEN MAGNET¬ 
ISM AND ELECTRICITY 

Under the highly technic^ name of * ^Quantised 
Singularities in the Electromagnetic Field’* there has 
just appeared a paper in the current issue of the 
Proceedingv of the Royal Society of London (Septem¬ 
ber, 1931), that promises to be of great importance. 
Dr. P. A. M. Dirac, its author, is one of the most 
brilliant of contemporary physicists. He is a fel¬ 
low of Trinity College, Cambridge, and is at present 
a guest of Princeton University. 

According to classical theory, magnetism is a prop¬ 
erty of certain bodies—how they behave. The mole¬ 
cules of a substance are regarded as elementary mag¬ 
nets because of the existence of a system of electric 
currents within each molecule. This is ascribed by 
modem physics as duo to the orbital revolutions of 
the electrons inside the molecules. Under ordinary 
conditions there is a haphazard arrangement of these 
molecules or elementary magnets, and consequently 
no resnltant magnetic effect is manifested. In order 
that the magnetic effect of each molecule be additive, 
the molecules as magnets must be orientated in the 
same direction. If all the molecules ore orientated 
in the same direction the substance is said to be 
saturated with magnetism. Thus the magnetic obar- 
aoter of a body is said to be due to its polarization, 
that is, to the regttlar arrangement of its molecules. 
This view permits one to correlate magnetism with 
the eleotrie current instead of regarding it as a new 
phenomenon. One of the most forceful arguments 
not r<^ding magnetism as the manifestation of 
a separate entity instead of a property, is that no 
one has 0 iim aueoeeded^ i^ in^wwing upon a body a 
eharge of sltbsr Cft nSgafrtre magnettem only, 


although it is a familiar fact that one can charge 
any body either electro-positively or electro-nega- 
tively. 

In trying to discover the reason for the existence 
of the electron, the smallest electric charge, Dirac 
found that his calculations led instead to a relation 
between the smallest electric charge and the smallest 
magnetic pole. This type of connection between 
electricity and magnetism has never been suspected 
and is quite foreign to the current idea of magnetism, 
which was sketched very briefly in the preceding 
paragraph. It means that modem quantum theory 
allows the existence of isolated magnetic poles, the 
strength of which must be quantised. Just as the 
charge of any particle must be an integral multiple 
of e, the smallest electric charge, so the strength of 
any isolated magnetic pole must be an integral 
multiple of the smallest magnetic pole. The elemen¬ 
tary quantum pole Uq is connected with the ele- 

ho 

mentary electric charge e by the relation — = 2 or 

CUq 

ho 

Up = ^ (where c is the velocity of light and h is 

Planck’s constant divided by 2n). This, of course, 
is not a perfectly symmetrical relation between elec¬ 
tricity and magnetism. To be perfect it would have 
to be Up^e. It would be unusual if nature did not 
take advantage of the possibility of discrete mag¬ 
netic poles, the existence of which is consistent with 
the quantum theory. Why, then, have such objects 
never been observed f There is a relation in physios 
which gives the experimental value of the smallest 
ohaige of electricity, independent of any theories, 
he 

as -::7asl37. When this is combined with the relation 

e 'vv. 
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given above we get u# = - 5 - x e. That, is the attrao- 

a 

tive force between two one-quantum polos of opposite 

( 137Y 

, or almost 5,000 times as great as be¬ 
tween an electron and a proton! 

If isolated magnetic poles were common, the uni¬ 
verse would be quite different from what it is» Al¬ 
though electrons and protons which go to make up 
matter are very much more abundant than these 
magnetic poles, still there is a possibility that some¬ 
where in the universe there may exist a new kind of 
substance, made up of these magnetic atoms, and con¬ 
taining much more energy than the matter we are 


familiar with. Professor 0. W. Richardson dis¬ 
cusses this possibility in Nature of October 3, and is 
of the opinion that although it would be rather 
difhcult to create objects with the intrinsic energy of 
these magnetic poles, still there may be enough of 
thorn to account for such ultra-penetrating radiations 
that can not be explained in any other way. At any 
rate, cosmology will have to consider in the futut^e 
the possibility of existence of these isolated magnetic 
poles. To the electron, proton, and photon which 
go to make up the universe, another entity, the mag¬ 
netic polo, may have to be added. First electricity, 
and then light, and now magnetism have proved to 
be discontinuous! Aleiandke W. Stern 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE APPARATUS FOR MERCURY 
DISTILLATION 

For laboratories in which a considerable amount of 
pure mercury is used, for example, for the purpose of 
gas analysis, it is advantageous to have the eejuipment 
for rediatillation. At the Animal Husbandry Division 
of tbe University of California in Davis we are using 
an inexpensive apparatus for mercury distillation 
which works very satisfactorily. 

The distillation bulb of 
I^rex glass b (see Fig. 1), 
which is 4 cm wide and 9 cm 
long, is connected at the top 
to a U tube 1.5 cm wide, which 
has a capillary side outlet S. 
The lower end of the IT tube 
and that of the distillation 
bulb are each connected to a 
barometer tube of approxi¬ 
mately three millimeters bore. 
Each of the two barometer 
tubes is put in a slightly wider 
glass tube, as shown in the 
sketch. The tube d on the left 
side contains impure mercury 
(which, however, is to be free 
of volatile contaminations) 
and is provided with a side 
outlet connected by a rubber 
hose to a leveling bulb L, 
which enables one to adjust 
the mercury level in the dis¬ 
tillation bulb. The tube o on 
the right side contains clean 
mercury and has also a side 
outlet through which the dis¬ 
tilled mercury overflows into a flask. 


For the first start of the apparatus the outlet S is 
connected to a suction pump (we used an ordinary 
filter pump) so that the mercury rises in both barome¬ 
ter tubes, the impure mercury up into the bulb as 
shown in figure. The bulb is then heated electrically 
by a simple coil of resistance wire (we apply 320 
watts). The wiring should begin at the height of the 
mercury level in the bulb. In this case the evapora¬ 
tion takes place only at the free surface of the mer¬ 
cury and there is no bumping and splashing. The 
wiring should be continued up to the top of the U 
tube, as otherwise a running back of the condensate 
occurs which decreases the efficiency of the apparatus. 
A piece of asbestos paper i protects the condenser 
tube from the heat of the electric coil. The cooling 
of the condenser by air alone has proved to be suffi¬ 
cient. After the mercury has evaporated for several 
minutes during suction the air in the apparatus is 
practically displaced by mercury vapor, then the out¬ 
let S is sealed. The apparatus is now ready for use 
ad libitum as it maintains its own vacuum. All one 
has to do is to add contaminated mercury to the 
leveling bulb L, to empty the clean mercury from 
the collecting bottle and to open the electric current 
in order to stop, or to close it in order to start the 
distillation. The apparatus does not need any further 
attention. It is vapor proof insofar as no hot mer¬ 
cury comes in contact with air. The contaminated 
mercury in L and d which by variations in pressure 
at the beginning of the distillation may get worm may 
be covered with water for safety. The apparatus as 
described distils 25 co of mercury per hour. 

Mat ICtiiBtuOTt 

CoLusox or AaxxouLTURi, 

UNivMtsiTT or CAuroama 



Fio. 1 , 




Tmvm 12,1282 


SCIENCE 


197 


IMPROVED STAINING TECHNIQUES FOR 
THE DEMONSTRATION OF NON-ACID- 
FAST TUBERCLE BACILLI 
AND granules 

Thk two staining methods here described are im^ 
proved oounterstain techniques for the demonstration 
of non-acid-fast tubercle baciDi and granules. Both 
methods gave more effective color contrasts between 
acid-fast and non-acid-fast bacilli than the counter- 
stains employed in the Ziehl-Neclsen,^ Gram,® Cooper,* 
Kiihne/ Fontes' and Dreyer^ methods. The improved 
methods consist in adding alkali (NaOH, Naj^COg, or 
NaHCOg) of an experimentally determined optimum 
strength and amount. 

The organisms employed in this study were ten-day 
cultures of an avian strain of tubercle bacilli obtained 
from Bellevue Medical College. They were grown on 
a glycerine potato agar medium which contained, in 
the case of soxue slants, 10 per cent, normal horse 
serum, and with other slants 10 per cent, immune 
rabbit serum. After the usual 5-miQute staining 
period with Ziehl-Neelsen oarbol-fuchsin according to 
the Ziohl-Neelsen method for staining tubercle bacilli, 
destaining with 3 per cent. HCl alcohol, and washing 
with tap water, the slides were oounterstalued ac¬ 
cording to the techniques described below. 

CoUNTlQRSTAlN METHOD I 

Flood the smear with 8 drops of Loffler^s methylene 
blue. Add immediately drops of 0.05 per cent. 
NaOn from a medicine dropper. Move the slide 
gently from side to side to mix, and let stand two to 
three minutes. Wash with tap water, dry and ex¬ 
amine under the oil immersion lens. The contrast be¬ 
tween the red acid-fast tubercle bacilli and the blue 
non-acid fast tubercle bacilli is striking. 

Counterstain Method II 

Flood the smear with 8 drops of 1 per cent, aqueous 
crystal violet solution. Add immediately 6-8 drops of 
5 per cent. NaliCOj^. Move the slide gently from side 
to side to mix, and let stand not more than 2 minutes. 
Wash in tap water, apply Gram’s iodine for 2 min¬ 
utes, wash, and decolorize 20-30 seconds with a mix¬ 
ture of equal parts of acetone and 06 per cent, alco¬ 
hol; wash, dry, and examine under the oil immersion 
lens. The non-acid-fast bacilli appear violet. In 

ipark and WUliajns, ^'Pathogenic Microorffanisms,’' 
P. 85, 1926. 

* p. 82. 

* Ibid,, p, 86, also Arch, ^ath, and Lab, Med,, 2, 882, 
1926. 

^Calmette, “Tubercle Bacillus Infection and Tuber¬ 
culosis in Man and Anamals,” p. 16, 1928. 

p. 21, Centrolbl. /. Bokt., 49, 817, 1909; also 
^ffer, Mev, fuberc, 6, 662, 1921. 

* <3i, Dtoycr and E. L. Volium, Lancet 220, lOlfi, 1981. 


addition tbe '^granules^’ in the red acid-fast bacilli 
and in the violet non-acid-fast bacilli stand out 
prominently as violet-black bodies. 

With Lbiiler’s methylene blue solution, it was found 
that 0.05 per cent. NaOH, 0.1 per cent. NaOH, 1 per 
cent. Na^CO^ and 10 per cent, NaHCO, gave about 
equally satisfactory results. Both higher and lower 
concentrations of these solutions, for example, 1 per 
cent, and 0.01 per cent. NaOH, 10 per cent, and 0.5 
per cent. NagCO^, 6 per cent., 1 per cent., and a 
highly supersaturated solution of NaHC 03 , gave less 
effective results. Control slides using Lofifler’s methy¬ 
lene blue without additional alkali, also gave less 
effective results. 

With the 1 per cent, aqueous crystal violet solution, 
5 per cent. NaHCOg, 0.5 per cent. Na^COg and 0.05 
per cent. NaOH gave the moat satiafactory results. 

All the chemical solutions used were freshly pre¬ 
pared in clean sterile bottles. 

The above results suggested that there might be an 
optimum pH zone within which the above counter- 
stains can most effectively penetrate and stain the 
non-aoid-fast tubercle bacillus. The pH’s of the al¬ 
kali solutions tried out were determined oolorimctri- 
cally with the following results; 


Indicator 

Alkali 

Dilution 
Per cent. 

pH 



^ 0.01 

11.4 


NaOH 

0.05 

1 

11.9 



[ 0.10 

12.2 

1’rapaeolin 0 




(range 11.1-12.8) 


' 0.50 

11.4 


NajCO, ^ 

1.00 

11.7 



5.00 

11.9 



' 1.00 

8.6 

Thymol Blue 

NaHCO, ■ 

6.00 

8.4 

(range 8.0-9.6) 


10.00 

8.3 


The relatively low pH shown oolorimetrically by 
the NaHCOg indicates that the hydroxyl-ion concen¬ 
trations of the above solutions do not constitute the 
sole factor in determining the permeability of the 
bacterial surface to the dye solution, and the penetra¬ 
bility and fixation of the dye. The ionic activities^ 
of these solutions, the degree of dispersion of the 
dye, and other factors^ must be considered. 

7 Lewis and Randall, “ Themodynainics, “ p. 85, 1923. 
sj. ViT. ChuTchman, tn “The Newer Knowledge of 
Bacteriology and Immunology,’' (Jordan and Falk), pp. 
19-37,1928. 
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Trials of these counterstaining techniques have been 
made on several bovine and human strains with satis¬ 
factory results. The concentrations of the alkali solu¬ 
tions required to stain elfeotively the non-acid-fast 
bacilli and granules of these strains, were found to 
be higher than those required for staining the avian 
bacilli. Best results for the bovine and human strains 
stained accoi’ding to Method I, were obtained with 
1 to 5 per cent. NaOH and 3 to 10 per cent. NaOH 
respectively, whereas the highest optimum NaOH con¬ 
centration found for any of the avian cultures studied 


was 0.6 per cent. With Method II, both bovihe msd 
humhn ^cilli gave effective resttlts with saturated 
NaHCOj. With NajCOa, beat results for bovine 
bacilli were obtained ^ith a 6 per cent solution, and 
for human bacilli with a 10 per cent solution. 

Further study is being carried on to determine 
whether or not these staining techniques may be of 
use in differentiating avian, bovine, and human typos 
of tubercle bacilli. 

Eucanor G. Alexakder 

New York TJnivkrbity 


SPECIAL ARTICLES 


POLIOMYELITIS AS AN ESSENTIAL NERVE 
SYSTEM DISEASE THROUGHOUT 
ITS COURSE 

In 1012 , Peabody, Draper and Dochez' in their 
monograph on acute poliomyelitis postulated a pre¬ 
liminary period of generalized systemic infection pre¬ 
ceding invasion of the nervous tissues. Since the 
publication of their hypothesis and its reassertion by 
Draper* in 1917, the conception of poliomyelitis as 
essentially a general infectious disease with secon¬ 
dary and incidental invasion of the nervous system 
has come to be widely accepted and has largely gov¬ 
erned medical thought in the fields of epidemiology, 
clinical interpretation of the early symptoms and 
serum treatment. That it has stood at variance with 
much of the experimental work—such as the great 
difficulty of producing the disease in apes by intra- 
va.scular injection of virus, as contrasted with the 
great ease of producing the disease by direct applica¬ 
tions to nervous tissue—and with certain clinical 
aspects of the disease in man, such as the peculiarly 
scattered and asymmetrical distribution of the lesions 
and paralyses, must be evident to any unbiased stu¬ 
dent of poliomyelitis. 

An analysis of the 115 case histories given in the 
Rockefeller Monograph and in Draper’s book with 
special reference to the onset symptoms shows no 
necessity for assuming an early phase of systemic, 
extranervous infection, but on the contrary that all 
the most frequent and characteristic onset symptoms 
can ]>e explained as manifestations of infection of 
the central nervous system. In order of frequency, 
the commonest onset symptoms in the 115 cases wore 
found to be: fever; vomiting; drowsineSB, restless¬ 
ness and irritability; headaches; vague symptoms, 

1 P. W. Peabody, O. Draper and A. R. Doches, 
Clinical Study of Acute Poliomyelitis.'* Monographs of 
the Bockefeller Institute for Medical Research. No. 4, 
June 24, 1012. 

* George Draper, Acute Poliomyditis.** P. Blakls- 
ton's Son and Company, Philadelphia, 1017. 


usually subjective, of discomfort or awareness of 
bodily disturbance; pain or hyperesthesia, and con¬ 
stipation. Each of these, and none of the other symp¬ 
toms, occurred in more than 10 per cent, of the 
oases. To them should be added a peculiar psychic 
change which Draper regards as spocifio and as char¬ 
acteristic of the earliest hours of the disease, but is 
not shown in the actual protocols. Considered as a 
group, the symptoms are abviously of a nervous order. 
Moreover, these same symptoms, together with others 
indicating an extension in nervous involvement, 
almost equally characterize the later stages of the 
disease. It is notable that in the ^‘dromedary” cases 
in which an interval of symptomatic silence separates 
the initial symptoms from those of the later, in¬ 
dubitably nervous phases of the disease, the pre¬ 
dominant symptoms of the onset recur with significant 
frequency during the later phases. An analysis of 
the sites of residual paralysis in the large series re¬ 
ported by Lovett and Lucas* shows them to be one¬ 
sided in over three quarters of the €28 cases. 

If the theory of initial, systemic invasion were cor¬ 
rect one would logically expect: (1) a notably differ¬ 
ent symptomatology in the initial and later periods of 
the disease; <2) a diffuse or at least a symmetrical 
distribution of the lesions and paralyses. Differwees 
in the blood supply of the two lateral halves of the 
bulbospinal axis, such as have been offered in explana^ 
tion of the asymmetry of the lesions, probably do 
not exist: if they did, they would fail to explain, in 
the absence of gross embolism, which is not a feature 
of the pathology, the prevailing one-sidedness. 

The clinical aspects of poliomyelitis harmonise, in 
my opinion, satisfactorily with the newer eoneeptlon 
of axonal transmission of vims proposed in by 
Fairbrother and Hurst (which represents a return, 
with some modifications, to the conception o| iibefve 

* E. W. I^ovett and W. P. Laeas, ^'InfantileFacalysii. 
A Study of €35 Oases from the Children's HooidtaLl^ 
Especial Beferenee to Treatment^' /« A. K 4«> 
1077, November U, 1006. 



trauamiasioB Md by m^itly nil the «a:rly investigators) 
and very pooriy with the hypolhesis of initial^ extra- 
nervous invasion. The generalissed lymphoid hyper¬ 
plasia found post-mortem is a secondary phenomenon. 
The subject will be dealt with at length in a paper 
\^ tuch has just been submitted for publication in u 
medical journal. 

Harold K. I>'aber 

stakvord UNivEESiTy Medical School, 

Ban Franciboo, California 

THE NON-IDENTITY OF “PURE” AND 
“ISOELECTRIC” GELATINS 

In a recent text on biochemistry one of the writers 
(H. J. W.) made the statement, which ia contrary 
to J. Locb^s conceptions, that “pure” and “isoelectric” 
arc not identical. The validity of this state- 
nuiiit and the clarity of the argument has been qucs- 
lioiicd, probably due primarily to tlie fact that no 
( xpcrimental confirmation was cited. 

AVe have w’ithin the past year actually performed 
expcnnii'iital work which seems to check this conclu- 
^io^, and are therefore presenting it briefly at this 
linu*. The Uieoretical basis for the cixse must first 
hv summed up. 

11’ we possessed an organic ampholyte which by its 
f'licitiieal nature was exactly neutral in character, a 
solution containing nothing hut this pure ampholyte 
itiid water would obviously neutral in reaction 
mid furthermore would be at its isoelectric point be¬ 
en use the tendency to ionize as an acid and as a base 
^u>uld be exactly balanced. 

If, however, we wore to dissolve in pure water an 
ftiupholyte which is slightly more of an acid than a 
the solution would be slightly acid instead of 
neutral, and the material would not be at its isoelec¬ 
tric point, because by nature it ionizes more readily 
ns X= than as Y+ OH-, In an electric field the 
substance should migrate to the anode because of 
lids unbalanced tendency to ionize in the two ways. 
Jn order to bring such a solution to the isoelectric 
j>oiut of the ampholyte, one would liave to add a small 
iuiiount of acid to the solution. This would repress 
the acidic ionization of the ampholyte and increase 

basic ionization. 

Oelatin is, by any process of reasoning, a slightly 
|»<*idic substance (or mixture of such substances). In 
make-up there is a preponderance of acidic 
amino acids, and when amino acids are combined in 
the peptide linkage the resulting products are more 
strongly acidic than the original amino acids. Gelatin 
belongs, therefore, to the latter type mentioned above. 
A. solution of gelatin would not be neutral 

wquM lilieviBe not be at the isoelectric point of 
gelatin^ A riiight amount of acid would have 
to be added toVbt^ It to this point. 
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RxperimentaUy, we prepared three batohea of eleo- 
trodialyzed gelatin. These were washed with acetic 
acid and electrodialyzed according to the method used 
by one of us (L. F.) in previous studies on gelatin. 
The samples obtained yielded from 0.011 per cent, to 
0.014 per cent, ash, w^hich values are about one eighth 
us high as those of Loeb's “ash free” gelatin. 

In three separate runs 0.5 per cent solutions of 
samples of ehxstrodialyzed gelatin were subjected to 
from 4,600 to 5,100 volts potential in a two-compart¬ 
ment cell for from 70 to 90 minutes. The pH values 
of the original solutions in each of the cases were 
5.2, 5.21 and 5.14. After subjecting the solutions 
(o electrolysis, migration of the gelatin was noted in 
tivery case. The gelatin content of the anode portion 
after electrolysis was increuBod from 11 per cent, to 
02 per cent, in the different experiments. 

In unotlier experiment a 5 per cent, solution of 
electrodialyzed gelatin with a pH value of 5.0 was 
(3loctrolyzed in a similar manner. There was a 13.7 
f>er cent, increase in the gelathi content of the anode 
compartment after electrolysis. 

When one drop of nonnal HCl was added to a 
portion of the original 5 per cent, solution, the pH 
value was dcH^reased to 4.52. Electrolysis of this 
acidified solution for 75 minutes resulted in a reversal 
of migration. There was a slight decrease in gelatin 
content of the anode portion, namely 2.3 per cent. 
This was expected, since the gelatin solution had been 
broitght slightly to the acid side of the isoelectric 
point of the gelatin. 

In summary wo may state that when a solution 
containing electrodialyzed, non-ionogenic, “pure’^ 
gelatin was electrolyzed, a marked migration to the 
anode was noted. This appears to bear out the 
statement that “pure” gelatin and isoelectric gelatin 
are not identical. A similar statement applies to 
most other proteins as well as amino acids. 

Roger J. Williams 
Lko Friedman 
Don M. Woods 

Univkebity op Oregon 

AIR FILTRATION IN BACTERIOLOGICAL 
LABORATORIES 

One of the eonapicuous results of building opera¬ 
tions near our laboratory during the past two years 
has been the increased amount of dust in the air. 
Laboratory tables and equipment accumulate a layer 
of dust if the windows are opened for any consider¬ 
able time during the day. Some of the time the dirt 
even sifts in with the windows closed. This, coupled 
with the close proximity of the power house, has 
caused much extra work of wiping up the dust and 
steriliaing the table with mercuric ehloride-aleobol 
solution* Extra care in manipulations has been nec^ 
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essary to avoid contaminations while making trans¬ 
fers or plating out samples. 

Under these conditions, peimission was granted to 
buy a small air*filtering apparatus designed for ven¬ 
tilating bacteriological transfer rooms. Tliis appara¬ 
tus, consisting of a blower fan and a filter, was in¬ 
stalled in a window of a laboratory 12 by 20 feet and 
15 feet higli. It pushes filtered air into the room, 
forcing out the eontaniiruited air thnjiigh doors or 
any other opening. Although this room is larger than 
that for which the apparatus was designed, it was 
thought advisable to see whether conditions in the 
room could be improved for bacteriological work. 

For testing the ability of the filter to reduce the 
mmibor of microorganisms in the air of tin* room 5 
petri disiies 120 min in diameter, continuing solidified 
nutrient agar, were exposed for three minutes on the 
laboratory table. The results of the first test were 
very interesting; before using the apparatus, exposed 
plates had an average of 15 colonies per plate after 
incubating four days. After three days^ use of the 
filter, the average was 2 colonies per plate; one hour 
after .sto[)i)ing the apparatus and opening the window, 
the average was 10.7 colonies. The test was repeated 
about three weeks later with similar results. 

The apparatus was then transferred to another 
room 0 by 20 feet and 15 feet higii and installed in 
the transom over the door. Petri plates of nutrient 
agar were exposed for five minutes in the morning 
with the window and door closed and the air still. 
On these, an average of 19 colonies developed in 
four days. Plates exposed after the filter had oper¬ 
ated ton ininiites gave only an average of 5 colonies, 
whereas tJiose exposed ten minutes after opening the 
window, had 20 colonies. 

After several days’ interval, the observations were 
contained in the .same room, still without any special 
cleaning, with the following results: . 


Average 


Closed room, air atill.. 16.6 aoloniee 

After ton minutes operation of filter... 3,4 colonies 

After one hour operation of filter.. .. 8.8 colonies 

Ton minutes after stopping apparatus.. 11.0 colonies 

Ton minutes after opening wintfijw and door 20.0 colonies 
One hour after oponing window^ and door. 19,2 colonies 


These results show that in these laboratories, it is 
possible to greatly reduce the chance of air con¬ 
tamination of cultures by installing an air filter. 
There are two points, however, W'hich make it in¬ 
advisable to use such a filter in an office laboratory. 
In the first place, the noise of the fan is distracting 
if one wants to do any except routine bacteriological 
work. In the second place, the temperature in every 
tost was two to four degrees Centigrade higher in 


tho room getting the filtered air than it was in the 
adjoining room wdth tho window and door open. 
The only explanation of this seems to be that the air 
is heated that much as it is taken in over the motor 
of the fan. Of cour.se, there are times when that 
would not he objectionable. As to its ability to 
furnish air free of microorganisms to a room, there 
can be no doubt. Petri plates, fifteen in all, exposed 
for five minutes each in the air current as it came 
from tluj filter remained sterile except in one case 
and then only one colony developed. Obviously, that 
w^as no fault of the filter. 

The fact tJiat the number of microorganisms sus¬ 
pended in the air is greatly reduced within ten 
minutes is interesting, as well ns is tlie fact that 
the numbers seem to increase again, probably due 
to the stirring up of the dust iii the room. For tlie 
present, it is planned to take advantage of this sud¬ 
den reduction of suspended organisms by running 
the air-filtering apparatus only a.s it is desired to 
make transfers. 

In these days when air-conditioning is beginning 
to be taken seriously, it may be well to look still 
furtlier ahead to the day when conditioned and 
germ-free air will be forced not ordy into every 
bacteriological laboratory, but into every workroom 
where cleanliness is essential. 7n the meantime, an 
air filter, consisting of an electric fan and germ- 
jjroof filter offered for sale by a commereinl firm, may 
be installed to force air freed of microorganisms inlo 
the transfer room and materially reduce the chance 
of contamination. 

Nathan H, Smith 
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THE CHANGING EFFECTS OF RACE 
COMPETITION* 

By Profeasor S. J. HOLMES 

university of CAX^FORNIA 


This evening I shall invite your attention to cer¬ 
tain aspects of the contemporary evolution of our 
own species. In so doing I am sure that I need make 
no apology, especially since our society, through its 
traditions, is concerned with the general problems of 
organic evolution. Most of my hearers will doubtless 
recall the well-known address delivered by Professor 
Thomas H. Huxley on “The Struggle for Existence 
in Human Society.*’ In venturing to discuss some 
aspeots of this same subject I can not hope to emulate 
the clear and forcible presentation of this master of 
scientific exposition. Human rivalry takes on differ¬ 
ent forms as the years go on, and it is chiefly for this 
teason that I have ehosen my present thane. 

Maxt| like all other forms of life, is subject to the 

of the presideitt of tte American Boeietj of 
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struggle for existence. He is exposed to the action 
of the vaiious selective agencies which operate else¬ 
where in the organic world. Although sriection acts 
upon all organisms, the way in which it acts, and 
whether it causes advancement, degeneration or mete 
lateral divergence, depends upon the peculiar circum¬ 
stances under which an organism lives. The study of 
the influence of the selective agencies operating in 
the human species involves one in many complex prob¬ 
lems. In man evolutionary changes are taking place 
with extraordinary rapidity. Probably nowhere else 
in the organic world is there a species which is under¬ 
going such wide-spread and extensive modifications^ 
Man is not only charaeterized by a degree of heredi¬ 
tary variability scarcely equaled by any other form 
of iife^ but he is subject to the operation of selective 
forces whose incidenee varies greatly from place to 
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plaoe and from time to time. If we would under¬ 
stand the way in which the inherent qualities of 
human beings are being changed, for change they 
must, we must gain some insight into the action of 
the selective forces which determine what types of 
human beings have the greatest net rate of natural 
increase. 

We are accustomed to look upon the struggle for 
existence as taking place according to a very simple 
formula. Organisms compete with one another; on 
the whole, the strongest, toughest or most intelligent 
survive and transmit their better adapted variations; 
and so the species comes slowly to be better titled to 
its conditions of life. All this is very natural and 
obvious. But especially among us humans, matters 
do not work out so simply. Human survival and in¬ 
crease are conditioned by many factors which are 
not ordinarily included in our concept of the struggle 
for existence. The kind of human beings which tend 
to prevail may, far instance, be determined in part 
by religion and many other phenomena of our social 
inheritance. Social forces determine to a large extent 
bow biological forces act, and as these social forces 
vary so greatly with time and place, the biological 
evolution of man comes to be influenced by a variety 
of factors which are non-existent in animals below 
man. 

In considering the workings of selective survival in 
man we should distinguish between the operation of 
selection within groups from the operation of selec¬ 
tion between groups. Both kinds of selection are 
actively working among human beings. The conten¬ 
tion of many writers that natural selection has been 
practically done away with through the arts of saving 
life is, I am convinced, quite unjustified, and I have 
elsewhere defended the view that under present con¬ 
ditions of civilization natural selection is in several 
ways working more actively than ever before. How¬ 
ever, although I may be alone in this opinion, I shall 
not defend it here, since my chief concern at present 
is with a somewhat different aspect of the problem. 

Organized societies of animals behave as units in 
the struggle for existence. One group may drive out 
or exterminate another. We may therefore look upon 
evolutionary advance as resulting partly from im¬ 
provements within each group and partly from the 
successive replacements of inferior by superior 
groups. The important role of group selection in man 
seems to have been first emphasized by Mr. Walter 
Bagehot in his original volume entitled ^Thysics and 
Politics,^ although the general doctrine bad been 
stated by Darwin in his attempt to explain the genesis 
-of the instincts of the hive bee. The concept of group 
eelection came as a welcome adjunct to the theory of 
natural selection in its original form, because it sup¬ 


plied a plausible explanation of the genesis of many 
traits which could not be accounted for simply by the 
preservation of variations useful only to their pos¬ 
sessors. The employment of the idea of group selec¬ 
tion to explain the development of mutual aid, social 
sympathy, sclf-suerifice and the various social and 
domestic instincts which moke for effective coopera¬ 
tion is, of course, familiar to all students of evolu¬ 
tionary theory. Tlie idea has bulked large in the 
writings of the so-called Social Darwinists. It has 
figured prominently in the literature of evolutionary 
ethics, and now and then it is given some consideration 
by the historians. Group selection in man is seen in 
its clearest form in the conquest and extirpation of 
one tribe by another. It is vividly illustrated in the 
wars of extermination waged by the Children of 
Israel against the unfortunate tribes who were not in 
the good graces of Jehovah. In this conflict of tribe 
with tribe which has gone on throughout untold ages 
we may assume that groups whose members were more 
intelligent, cooperative and willing to make sacrifices 
for the common welfare were, on the whole, successful. 
But intertribal struggles, to have evolutionary signifi¬ 
cance, must lead to replacement of the vanquished by 
their victorious competitors. The extent to which the 
replacement of stocks actually results from intertribal 
conflict varies greatly with the development of culture. 
Frequently the biological advantages of victory are 
partly nullified through the mingling of the blood of 
the victors and vanquished. With the advance of 
civilization humanitarian considerations commonly 
prevent the extermination of unsuccessful contestants. 
Where, however, conflicts occur between peoples on 
very different cultural levels, victory often affords an 
opportunity for the expansion of the more advanced 
group. The Anglo-Saxons have achieved remarkable 
biological success as a result of their conquest of more 
primitive peoples whom they found to be in the way. 
The proponent of the biological value of war can find 
good support for his thesis in the military career of 
this enterprising people. Many of the defenders of 
war on biological grounds ore prepared to concede 
that the effects of military selection in removing the 
physically best of the male population are on the 
whole dysgenic, but they claim that the replacement 
of inferior by superior groups more than compensates 
for this infiuence. In wars between mod&cu civilized 
states this replacement does not usually occur. The 
effects of victory are economic and political rather 
than biological, and the vanquished are as apt as not 
to increase more rapidly than their conquerors. It 
would puzzle one to discover any great biological 
advantage resulting from most European, "wara* 
People do not wage wars to promote the biological 
advancement of thair species. They behave as If they 
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were pawns in a game, blindly following the impulses 
of greed, ambition and collective pugnacity. Racial 
advancement may be Nature's aim, but it is not man’s. 

If conflict has played an important r61e in the evo¬ 
lution of the human species, it seems apparent that at 
present it has mainly outlived its biological usefulness. 
This does not imply that group selection is no longer 
operative. The racial replacement that goes on in a 
peaceful and generally unobtrusive manner has proba¬ 
bly been for a long time a more potent factor in 
human evolution than the more spectacular but less 
frequent occurrence of conflict. Throughout the or¬ 
ganic world natural selection generally w^orks in a 
quiet and decorous way. Where two stocks occupy a 
common territory one inevitably tends to supplant the 
other, even though they live in most peaceful relations. 
The extent to which they compete as groups, however, 
instead of as individuals is subject to much variabil¬ 
ity. Theoretically, one may readily distinguish be¬ 
tween individual selection, which preserves the fittest 
organism, from group selection, which leads to the 
survival of the fittest group. These two forms of 
selection tend to develop quite different character¬ 
istics, the one enhancing those which conduce to the 
preservation of the individual, the other developing 
characteristics making for race or group preservation, 
and sometimes even leading to the sacrifice of the 
individual life. The instincts which impel the warrior 
ant or termite to sacrifice itself in the defense of the 
colony could never have beeii developed by selection 
acting upon the individual alone. In individual selec¬ 
tion survival depends upon the organism's own char¬ 
acteristics; in group selection it may depend upon the 
characteristics of other members of the organized 
society. Whether or not a queen bee survives may 
depend not directly upon her own peculiarities, but 
upon the behavior of the workers, and whether or not 
the workers survive may depend upon the peculiari¬ 
ties of the queen. 

In our human relationships oiir chances of survival 
hinge in many ways upon the reactions of our fellows, 
but the relations of individual selection and group 
selection are nevertheless frequently obscure. In the 
first place, a human being may belong to a number 
of different groups at the same time. He may be a 
Democrat, a Baptist, an Odd Fellow and a member 
of the carpenters' union, and in these several capaci¬ 
ties he will be associated with quite different indi¬ 
viduals. To a certain extent his relation to these 
bodies may affect his chances of survival, his choice 
in marriage and the number and quality of his chil¬ 
dren, These several organizations are not, it is true, 
natural groups, such as the societies of ants and 
termites or even primitive clans of man. Neverthe¬ 
less, they count for something in shaping the biologi¬ 


cal evolution of the human species. A religious sect, 
for instance, which attracts a certain type of adherent 
and instils the virtue of fecundity, may function more 
or less as a unit in competing with other sects and 
may in time have an appreciable effect upon the 
hereditary composition of the population. The effort 
to disentangle the relations of group selection and in¬ 
dividual selection in the complex interrelationships of 
human society brings us into contact with many 
baffling problems. As a matter of fact, the struggle 
between different racial stocks that goes on in the 
peaceful concourse of social groups eventuates in 
neither fonu of selection to the exclusion of the other. 
In their relations to mortality and fecundity, as in 
many other affairs of life, people function partly in 
their individual capacities and partly as members of 
the groups to which they belong. Group membership 
itself is subject to frequent changes. The rivals of 
one period may become the allies of the next, a fact 
which has a profound influence upon the biological 
effects of racial contacts. How important this in¬ 
fluence is may perhaps be better appreciated after 
we consider briefly how racial contacts are working 
out in various parts of the globe. 

For many years following the first advent of the 
white man the native Polynesian and Melanesian 
peoples of the Pacific have shown a striking decrease 
in numbers. Up to within the last few years various 
writers have predicted the complete extinction of the 
native inhabitants of many islands of the Pacific area 
within a relatively few decades. The Tasmanians are 
completely gone; the inhabitants of other islands have 
been reduced to a small and dwindling number, the 
native Australians, according to the beat estimates, 
have decreased in numbers in face of the advance of 
the whites. The white man has proven a deadly 
scourge to many peoples with whom he has come into 
contact. His epidemic diseases, such as tuberculosis, 
measles and smallpox, have decimated the ranks of 
several primitive peoples. His dissemination of 
venereal infections has seriously checked rates of 
natural increase. His alcoholism and other vices have 
contributed to his destructive influence, and his ruth¬ 
less exploitation of labor and the disturbance of the 
sex ratio through the transportation of workers have 
often proven a potent factor in causing native peoples 
to decrease in numbers. Whenever the white race 
first comes into contact with primitive peoples its bio¬ 
logical influence is usually bad. This fact is well 
illustrated in the contacts of Indiana and whites in 
the history of our own country. The whites desired 
the lands possessed by the Indians. The Indians for 
the most part could not be made to work for the 
whites. While some trading went on to the advan¬ 
tage of both parties, the whites and Indians were 
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esaentially antagonistic groups, and often ^gaged in 
wars, which resulted in the replacement of the Indians 
by the conquering race. To a large extent the Ameri¬ 
can Indian has remained outside the social organiza¬ 
tion of the whites, a member of an alien and essen¬ 
tially hostile group. To an even greater extent this 
alien status has characterized the native blacks of 
Australia, who have been on much the same basis as 
the other members of the mammalian fauna. 

The issues of the contact of whites with such peo¬ 
ples as the American Indian and the native Australian 
afford a typical illustration of the working of group 
selection. Each group keeps largely to itself. Within 
each group the members aid one another in various 
ways, but there is little solicitude for the welfare of 
individuals who are outside the fold. Each group 
operates more or less as a whole in competition with 
others. As a result of competition, if not actual con¬ 
flict, the group which is more advanced in culture, 
whether or not this implies a superior heredity, tends 
to prevail over and replace the leas fortunate group. 
For the last few centuries the white race has been 
extraordinarily successful in the straggle for suprem¬ 
acy and expansion, and many native races have been 
wholly or in part replaced by their white rivals. The 
so-called yellow peril has not been nearly so porten¬ 
tous as the white peril has been to most peoples on 
the globe. 

Nevertheless, in several parts of the earth the his¬ 
tory of interracial contacts has recently passed, and 
in others will probably soon pass, into a different 
phase. In his Romanes lectures on ^^The Relations of 
the Advanced and Backward Nations of Mankind’’ 
Mr. James Bryce remarks: 

Our own time stands eminent and pecnliar in this, 
that it marks the completion of a process by which all 
the races of the world have been affected and all the 
backward ones placed in a more or less complete depen¬ 
dence upon the more advanced. India, northern Asia, 
the Indian and Polynesian archipelagos, the Philippine 
Islands now own civilised masters of European stock, as 
do all the aboriginal races of America. Turkey, Petsia, 
Afghanistan, Siam and, in a sense, even China, are over¬ 
shadowed by European powers and prevented from pass¬ 
ing under the control of some one or more of these only 
by the jealous vigilance of tho others. The same forces 
or motives have worked to bring this result about which 
have induced the conquests of earlier days. But two new 
factors have been more active and pervasive than ever 
before—the desire of civilized producers of goods to 
secure savage or semi-clvilized consumers by annexing 
the regions they inhabit, and the rivalry of the great 
civilised states, each of which has been spurred on by 
the fear that the others would appropriate markets which 
it might win for itself. The process has been much 
swifter than was desirable in the interests of either eoh- 


queror or conquered. But we can now see that It has 
become inevitable so soon as the progress of science had 
prodigiously increased the cheapness of both production 
and transportation. 

This change, as Mr. Bryce points out, is giving the 
world a new kind of unity in which primitive peoples 
are taking positions analogous to those held by un¬ 
skilled workers in civilized nations. The native 
peoples are becoming integral parts of the white 
man’s economic order. ^^Such an event,” Mr, Bryce 
remarks, ^^opens up a new stage in world history, a 
stage whose signiflcancc has perhaps been as yet 
scarcely realized either by the thinker or the man of 
action, because the historical thinker sometimes over¬ 
looks the present in his study of the past, while the 
man of action may be so much occupied by the pres¬ 
ent as to forget what tho past has to teach him.” 
The situation which Mr. Bryce describes is of great 
interest not only to students of economics and political 
science, but also to the biologist who is interested in 
the course of human evolution. It indicates a change 
in the course of biological development as marked as 
the change in tho trend of political and economic 
history. 

One of the most obvious biological effects of the 
extension of control over less advanced races is an 
increased stimulus to migration and race mixture. 
For long ages the evolutionary changes in the human 
species led to a continual divergence and redivergenee 
into varied racial stocks. Through the effects of iso¬ 
lation and selection mankind has been broken up into 
innumerable subdivisions inhabiting different r^ons 
of the earth’s surface. The geographical distribution 
of human races and peoples indicates that the prooess 
of speciation in man has followed much the same 
course that has led to the formation of races, sub¬ 
species and species among the lower animals. What¬ 
ever race fusion may have occurred was quite insuffi¬ 
cient to counteract the evolutionary forces mdong 
for divergence during the early history of mankinds 
Now the course of development has been changed. 
The long period of divergence is being followed by a 
period of convergence. Peoples are mingling their 
blood to an extent that was unprecedented in previous 
history. Our greatly improved means of travdi reader 
extensive migratory movements relatively easy. 
Scarcely a tribe in the remotest islands of the Paeifle 
is suffered any longer to lead a completely is0ki^ 
existence. During the last few centuries the wlutes 
have not only spread into various regions of the asrth 
and mingled their blood with native peoples, but 
have caused great translocations in the popula^^ 0^ 
the countries subjected to thmr domiikation^ 
their influence we find Hind^ tp Soati^ 
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Fiji; in Braeil, tht West Indies and the 

United States^ Chinese in the Philippines and Africa, 
and Filipinos in the United States and the various 
islands of the Pacific. Their development of the rich 
natural resources of Hawaii baa caused an influx of 
hordes of Japanese, Portuguese, Chinese, Koreans, 
Filipinos, Porto Ricans, Negroes, and various other 
groups, forming a polychrome mass of humanity 
probably more diversified than the population of any 
other region of equal area on the face of the globe. 
Ail sorts of crosses are made in this seething cauldron 
of heterogeneous humanity. But this example is re¬ 
peated to a less conspicuous degree in many other 
parts of the earth. It seems likely that with increas¬ 
ing trade and communication, together with the devel¬ 
opment of the relatively unutilized resources of many 
lands, the mingling of distinct racial stocks will go 
on at an accelerated pace. 

The eJTects of white domination, in addition to 
accelerating race fusion, has in many parts of the 
world come to exert a more important influence in 
promoting the increase of native peoples. The un¬ 
favorable effects of contact to which we have referred 
may be only a temporary phase characteristic of what 
we may call the exploring and settling stage in the 
development of interracial relationships. This stage 
is well illustrated by the wide-spread depopulation 
which has been going on in Polynesia and Melanesia, 
But despite the predictions that many native peoples 
of the Pacific islands are doomed to extinction, we 
hud that in several areas the natives are now increas¬ 
ing in number. The Maoris of New Zealand, who 
have long figured as an example of a disappearing 
race, have been increasing for some years. Since the 
beginning of the census enumerations in 1857-58 the 
Maoris continued to decrease up to near the begin¬ 
ning of the twentieth century. After this the five- 
year oensuses have shown a slow increase of the 
Maoris, an apparent exception bciug afforded by the 
census of 19X6, which indicated a decrease of 635 over 
the preceding period. This, as was explained in the 
census report, was due to the great war. The last 
Ove-year period showed the greatest increase of all. 
The half-castes, which were separately enumerated, 
are also increasing. The last (1931) Year Book of 
New Zealand states that '^during the last few years 
the natural increase of the Maori population has ex¬ 
ceeded that of the Europeans.^' 

Nottvithstanding the enormous hordes which have 
come into the Sandwich Islands, the native Hawaiians, 
after a long period of diminishing numbers, have 
recently been slowly gaining ground. The unmixed 
Hawaiiiins; however, have been decreasing, although 
^ A 4iminirfiing rat% but if the mixed population is 
w)Untefi gi half ita nninber the Hawaiians would 


show an increase during the past two decades. Like¬ 
wise, the natives of Fiji, who have been for a long 
time decreasing, and who have recently had to com¬ 
pete with a very extensive influx of Hindus, have 
begun to show a small surplus of births over deaths. 
The downward trend of population has been turned 
also in the Tonga Islands, the Carolines, New Britain, 
the Admiralty Islands and in many smaller areas. 
Mr. Roberts, in his volume on 'Population Problems 
of the Pacific,’* estimates that of the total island 
population of the Pacific area 35 per cent, is increas¬ 
ing, 39 per cent, is stationary, and 25.5 per cent, is 
decreasing, with .16 per cent, faced with an immediate 
j)rospeet of extinction. These figures relate only to 
the endemic peoples of these islands. It is a rather 
striking fact that the downward trend of native popu¬ 
lation has been stayed in face of a very extensive 
recent invasion by peoples from Asia, especially 
Chinese, Japanese, Koreans and Hindus. In 1923 
about two fifths of the population of Fiji consisted 
of Hindus, most of whom had migrated into the 
islands since 1900. Throughout the Pacific area there 
is a great demand for labor. The resources of many 
islands are largely undeveloped, and it may be ex¬ 
pected, therefore, that the inpouring of Asiatics will 
continue and that the spectacle of Hawaii will be 
repeated in many islands. 

If we seek an explanation for the wide-spread 
trends of population in the Pacific area, we can detect 
the influence of several causes. For the most part 
they may be summed up as the result of the changing 
relationships of native races to the dominant whites 
or other ruling peoples. It is coming to be realized 
that the native populations of the islands are a valu¬ 
able economic resource which it pays to conserve. 
The period of forcible recruiting of labor is past. 
Conflicts with native peoples have practically ceased. 
The lawless brutality that only too often resulted in 
much loss of life is rapidly passing. Wise administra¬ 
tors are endeavoring to underatand native customs and 
to adopt more intelligent and considerate methods of 
control. The natives are not only learning much from 
their contacts, but they are securing the advantages 
of hygiene and sanitation instituted by their rulers 
and which compensate in a measure for the deletexious 
effects of the diseases with which the white man has 
presented them. A factor of especial importance, 
however, is the development of the resources of the 
islands, which makes possible the support of a much 
larger population than could formerly gain a subsis¬ 
tence. Natives are adjusting themselves to the eco¬ 
nomic and social organization of the more advanced 
races. The original antagonism is gradually changing 
into mutual end advantageous cooperation. In short, 
symbiosis is succeeding hostility. Instead of being a 
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Boourge, the dominant race is a positive aid to sur¬ 
vival. The natives are helped because they are coming 
to be a part of the white man's group. 

Similar changes are occurririg among the native 
peoples in other parts of the world. What statistical 
data we have on the native population of the Union 
of South Africa show an increase of the indigenous 
Bantu inhabitants, together with an increasing num¬ 
ber of mixed breeds a^jd incomers from Asia. The 
first effects of Uie invasion by whites in southern and 
especially central Africa were notoriously unfavorable 
to the increase of native peoples. Between war, the 
recruiting of slaves, the introduction oC diseases and 
the demoralization of native customs, the Negroes 
suffered heavy losses, and in some parts white occu¬ 
pancy still exercises a baneful influence on the black 
population. As General Smuts remarks in his recent 
Rhodes lecture, “It is unfortunately Iho fact that 
throughout much of the African continent the native 
population is not increasing, and in some parts like 
Angola and the Congo it is definitely declining. The 
part of Africa in which the native population is in¬ 
creasing most rapidly within the last six years is the 
Union of South Africa, and that fact is a great 
tribute to the blessings of a settled European govern¬ 
ment, to the favorable economic conditions which ren¬ 
der such an expansion possible, and to the medical 
care and welfare work carried on among the natives.” 
In other parts of Africa the bad effects of the white 
invasion still predominate. According to a recent 
report on labor conditions in the Belgian Congo, the 
birth rate of the natives has fallen off to such an 
extent as to threaten the Joss of man power needed 
in the industrial development of the region. The 
methods in vogue for recruiting labor are severely 
criticized in this report, and a plea is made for the 
employment of more huinane and intelligent manage¬ 
ment of the Negro population in order to prevent the 
gradual loss of this valuable financial asset. The 
report is of interest in evincing a somewhat belated 
recognition of the value of policies which have else¬ 
where proven effective in conserving the supply of 
labor. 

The British administration of India has led to a 
rapid growth of the native population, the last cen¬ 
sus showing an increase of some thirty million dur¬ 
ing the preceding decade. Since 1800 the indigenous 
population of Java has increased over tenfold under 
the administration of the Dutch. The Filipinos have 
about doubled in number since the United States 
came into control of the islands in 1898. The growth 
of the population in the West Indies is to a large 
extent the result of the development of the resources 
of these islands under the guidance of the whites. 
From the standpoint of racial replacement these 


islands have an interesting history. The inhabitants 
of Jamaica, Haiti, Guadalupe, Martinique and the 
Barbados are now mainly blacks. The ruthless ex¬ 
ploitation of the Spaniards greatly reduced the native 
Indian population of these islands, and the African 
slaves who were imported as a substitute for the 
natives were more successful in adjusting themselves 
to the economic regime of their masters. They throve 
under white control and resorbed or replaced most 
of the natives who remained. Now the biological vic¬ 
tory is clearly in iho hands of the black man. The 
Caribbean has now become a great spawning area of 
black humanity from which numerous immigrants 
migrate into Mexico, Brazil, Venezuela, Colombia and 
Central America, where they contribute to deepen the 
shade of the mixed inhabitants of these countries. 
Several thousand have come into this country and we 
have at present no regular means of checking their 
influx. 

Turning to our own race problem, we find that the 
trend of our Negro population is in some respects 
similar to that of native peoples in other parts of 
the globe. During the period of slavery, both master 
and slave profited from their association, and the 
Negroes multiplied at a rapid rate. After emancipa¬ 
tion the Negroes became a more independent and, 
in some respects, antagonistic group. Being deprived 
of the care and supervision by their white masters, 
the Negroes came to suffer from an increased death 
rate, and their high birth rate began to fall. Some¬ 
time in the '80s the mortality of the Negroes began to 
decline, but the decrease of the birth rate caused the 
rate of natural increase to be reduced to such an 
extent that several writers have predicted that our 
own race problem would ultimately solve itself. Our 
Negro population never reached the stage of actually 
decreasing in numbers, but it came very nearly doing 
so. It has succeeded in establishing itself so that the 
advantages it secures apparently more than over¬ 
come the tendency of white competition to drive it to 
the wall. Advance returns of the latest census (1930) 
show that, after a period of diminishing rate of 
growth, our Negro population has come to increase 
at a more rapid rate. Between 1910 and 1920 the 
percentage of increase among the Negroes bad fallen 
to 6 per cent. Betwam 1920 and 1930 the increase 
had risen to 13 per cent., or over double the rate of 
the previous decade. Even if, as has been maintained, 
many Negroes were not enumerated in the Census of 
1920, it ia scarcely credible that the number would 
be sufficient to account for the changing trend in 
our Negro population shown by the latest census re¬ 
turns. 

This favorable turn in the biological fortunw of 
the Negro has taken place in spite of soine untoinurd 
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circamstanoefl. Chief among: these is northward 
migration, which has certainly caused at least a 
temporary check in the natural increase of the mi¬ 
grants. Up to within recent years the opinion seemed 
to be well grounded that the Negro could not survive 
in the North. Deaths exceeded births among the 
Northern Negroes, and the growth of the Negro 
population in the Northern states has therefore been 
dae mainly to migration. The black armies w'hich 
have been pouring into the North have been march¬ 
ing to their own destruction. The first effects of the 
war migration were particularly unfavorable. Fam¬ 
ilies were frer^uently l)roken, marriage was often de¬ 
ferred, and the difficultics of establishment in the new 
environment created a strong temptation to limit the 
family among married couples. But living conditions 
gradually improved. Negro mortality, and especially 
infant mortality, decreased, and now for several years 
the birth rate has been rising. The Negroes bid fair 
to succeed in adapting themselves to a northern 
climate and to increase through their own birth rate. 
They are gradually becoming immunized to tuber¬ 
culosis, and they may come to constitute a larger 
and larger part of the moderate standard stratum of 
society which cemtributes moat plentifully to the birth 
supply. 

The restriction of immigration has greatly stimu¬ 
lated the northward trek of our Negro population. 
Not only unskilled labor, but much of the semi-skilled 
and skilled labor in our Northern centers of industry 
is being supplied by Negro workers, as it is in South 
Africa. As a whole, the Negroes, especially in the 
North, arc becoming more and more an integral part 
of our social and economic organization. In some 
respects they do not belong to our group, but in other 
and very important respects they do, and this fact 
will have an important bearing on their future 
biological fate. They are reaping increasing rewards 
froni the whites, not only economically, but also in 
the field of hygiene and sanitation. After a period of 
neglect, when the Negro was treated as an outsider 
to whom no obligations were due, there is coming to 
bo more solicitude for his well being. It is distinctly 
possible that with change of relationship to the domi¬ 
nant race our Negro population, like the native peo¬ 
ples of the Pacific islands and other parts of the 
world, will take on a now lease of life. 

It is to be regretted that our knowledge of the vital 
statistics of various peoples on the globe does not 
permit a more accurate estimate of their relative rates 
of natural increase. Over large areas of the earth’s 
surface we have only very rough estimates of the 
number of existing inhabitants, and we know still 
less of their number in times past, Certainly, the 
white race has increased much more rapidly than the 
colored races, and it is probably doing so at the pi'os- 


ent time. Nevertheless, the increase of the colored 
races has been to a large extent the result of the en¬ 
terprise of the whites. Mr. Lothrop Stoddard’s 
picture of the rising tide of color may not be so 
alarming in view of the present expansion of the 
white race. But if the whites arc now gaining on 
their rivals they are scarcely justified in contemplating 
their future with entire complacency. Present rates 
of natural increase are of loss importance than the 
kind of relations which are developing between the 
different races. It may well be that these relations 
may come to be such as to foster, much more than 
in the past, the increase of tfie relatively primitive 
members of a common social and economic organiza¬ 
tion. At times these relations may be symbiotic in 
all senses of the term. In a population of suboptirnal 
density both a dominant ami a subject race might in¬ 
crease more rapidly as a result of their association, 
but with increasing density of population this rela¬ 
tionship changes. Although each race may contribute 
to the material welfare of the other, they may soon 
come to be rivals in reproduction in that the increase 
of one race will tend to check the increase of the 
other. And then symbiotic relationships may con¬ 
tinue to exist between the low standard race and the 
employing class of the dominant race, but the rela¬ 
tionship between the laboring populations in both 
races may be on a more competitive basis. Biolog¬ 
ically, this kind of rivalry is particularly destructive 
to the race with higher standards of living. This 
fact was strikingly illustrated in the recent Mexican 
invasion of the Southwestern United States, where 
white labor was driven out of one industry after an¬ 
other by cheaper Indian labor from Mexico. 

The fact that the interests of the employing classes 
are often opposed to the biological interests of their 
group as a whole makes the solution of many popula¬ 
tion problems a matter of great difficulty. The em¬ 
ploying classes are politically powerful and their in¬ 
fluence is apt to dictate the policy of the country. So 
long as their own welfare is enhanced by an alien 
element of the population, their influence will be 
exerted in favor of the aliens at the expense of the 
laborers of their own race. This same tendency is 
observed in the attitude of employers in South Africa, 
as it is in our own land. The Negro problem in 
South Africa is coming to be in many respects curi¬ 
ously like our own. Dr. J. W. Gregory, in his book 
on “The Menace of Colour,” remarks, “The most 
ominous change in South Africa is the replacement 
of whites by blacks in many departments of work. 
The difference in South Africa between 1893 and 
1905 which impressed me most deeply on visits in 
those years was the extent to which colored men had 
replaced white workers in many occupations. As the 
black man enters various branches of agrioultnral 




an4 indastrial oecupatians the white man goes oat.^ 
The eapitalista ae a rule favor the policy which givee 
them the cheapest labor, regardless of the future of 
their own stock, just as they do in this country and 
everywhere else* Hence, they frequently incur the 
not unjust reproach of constituting the most effec¬ 
tive enemies of tiieir own race. According to Stevens, 
colored and Negro artisans by 1911 were in the 
majority in such occupations as blacksmiths, iron 
founders, brick workers, stone masons, carpenters, 
shoemakers, tailors and harnessmakers. Naturally, 
the white population is feeling acutely the pressure 
arising from the incorporation of the blacks into 
their own economic group. In proportion as the 
Negro succeeds in industry, in that proportion does 
he become a menace to white labor and the suprem¬ 
acy of the white race. 

The tendency of industrial development to cause 
dominant peoples to be swamped out by the descen¬ 
dants of more primitive stocks vrho are utilized as 
laborers is one which every wisely governed people 
should consider with great care* Australia and New 
Zealand have saved themselves, at least temporarily, 
from being replaced by hordes of Asiatics before it 
became too late. Just as bad money drives out good 
money, so a low standard population tends to drive 
out a high standard population. How many domi¬ 
nant stocks have invited their own destruction by 
the importation of aliens to do the hard work I shall 
not presume to state. Dominant peoples naturally 
desire to avail themselves of the labor of less ad¬ 
vanced races. Where the whites are able to admin¬ 
ister dependencies inhabited by the colored races and 
to profit by the trade which results from such control, 
they may be enabled thereby to increase their own 
population and welfare, at least for a considerable 
time. This policy of exploitation has contributed not 
only to the increase of the white race, but jt has aided 
also the increase of its rivals. It has led to the for¬ 
mation of many kinds of groups based on relation¬ 
ships of mutual dependence. The material needs for 
the support and increase of one people may be sup¬ 


plied by aativeH in a remote quarter of the f lofae^ eo 
that we may have economic groups funotioninif more 
or less as units composed of natives in England, South 
Africa and Japan. It is largely the advantages 
which Japan has derived from Western culture since 
her former isolation that accounts for her phenomenal 
growth of population, which now adds about 800,000 
annually to her already overcrowded area. 

It is often said that the world is becoming an eco¬ 
nomic unit. Rather, it is a collection of units ex¬ 
hibiting various degrees of unity. Relative rates of 
population growth, migration, hence, the kind of 
racial replacement that goes on, and, hence the direc¬ 
tion followed in biological evolution of various sub¬ 
divisions of the human species, are to a large extent 
determined by the group relationships which develop 
as a result of the scramble for wealth. The student 
of the present evolution of our own species must 
concern himself not merely with the struggle between 
individuals or even neighboring groups, but with far 
reaching influences which tie together in bonds of 
common interest peoples of remote quarters of the 
globe and of most diverse racial extraction. And 
along with these new relationships of interdependence 
are developing new kinds of rivalry whose outcome 
can bo only dimly foreseen. 

In the present period of the world's history the 
white race, after having spread over and exploited 
very considerable portions of the earth's surface, and 
after having wrought unspeakable havoc as a result 
of its domination, has now come to minister to the wel¬ 
fare of its colored cohabitants, because it is finding 
them a valuable financial asset. At the same time, 
the whites must be credited with doing more for the 
less advanced races from motives of pure philan¬ 
thropy. It may be financially profitable for a time 
to encourage population growth in alien lands. That 
many new kinds of competition will develop as the 
result of this policy seems inevitable. We have done 
much toward helping the meek to inherit the earth, but 
when they have come into a larger share of their 
patrimony they may not always be so meek. 


SCIENTIFIC EVENTS 


CONVICTIONS IN THE CALMETTE SERUM 
TRIAL 

AooOBmNG to a special cable to the New York 
fimesj judgment in the Calmette serum trial, which 
opened on October 12, was rendered on February 6. 
Of the four defendants Professor Max Klotz and 
Anna Schuetze, a nurse, were acquitted. Professor 
Georg Deycke was sentenced to two years in prison 
and Dr. Ernst Altataedt to fifteen months for homi¬ 
cide and inflicting bodily injury through culpable 


negligence. Dr. Deycke and Dr. Altataedt were ac¬ 
quitted on a count charging the saiAe offense m the 
introduction of the Calmette treatment in Luebeok. 

In an oral opinion Presiding Judge Wibel said that 
the deaths of 68 of the 76 children who died of tuber¬ 
culosis in the spring of 1930 and the illness of a toa- 
jority of 131 survivors who thmi contracted the (Satne 
illness were attributable to their inoculation with 
virulent tuberoulasis bacilli inadvertently 
into the Cahnette vaccine. While the eoOiH; 
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the theoretical possibility that vaccines mi^t revert 
to virulence, it held this was not practically admis¬ 
sible in this case. In the Luebeck Hospital laboratory 
Calmette cultures were prepared side by side with 
human tuberculosis bacilli, be said, and these two 
must have been accidentally confounded. 

Such a mistake, the court held, was indicated by 
expert opinions, especially those regarding conditions 
in the hospital laboratory. The laboratory, while 
good enough for ordinary purposes, was unfit for the 
preparation of vaccine, and the court was convinced 
that the catastrophe had been caused by defects in 
the institution. The responsibility, therefore, rested 
primarily on Dr. Deycke, who as an expert bacteriolo¬ 
gist know the danger of a possible mistake or con¬ 
tamination. The precautionary instructions he had 
given were inadequate for certainly preventing them, 
the court held, the more so since, being overworked, 
he could not always supervise the laboratory person¬ 
ally. 

The court held further that it had been established 
with a probability bordering on certainty that the 
catastrophe would have been averted had the vaccine 
boon tested on animals before it was administered and 
that the tuberculosis outbreak would not have reached 
such dimensions had control through inoculation of 
animals been established. The responsibility for the 
omission was therefore held to rest also on Dr. AJt- 
staedt, whose duty it was as chief health officer to 
make sure of the safety of the laboratory procedure. 

Professor Albert Calmette, of Paris, the originator 
of the Calmette anti-tuberculosis serum, did not ap¬ 
pear at the trial, but pleaded for the German physi¬ 
cians, saying that the hospital equipment was inade¬ 
quate and that his colleagues should not be blamed. 
The serum was provided from the Pasteur Institute in 
Paris in July, 1929, 

THE INTERNATIONAL SCIENTIFIC 
EXPEDITION 

The Department of the Navy has issued a state¬ 
ment to the effect that the U. S. S. S-48 and the 
U. S. S, Chewink, naval ships on board which scien¬ 
tists of the International Scientific Expedition will 
cruise for two months while measuring ocean depths 
and the pull of gravity in the vicinity of the West 
Indies and the Bahamas, sailed on Sunday, February 
7, from Guantanamo Bay on the first loop of their 
cruise. 

The part of this first loop to be covered by the 
two ships lies southward of the Island of Jamaica 
and around the west end of Cuba, including 18 
parity stations, cruising about 1,126 miles and end¬ 
ing at Key West on February 11. There, computa¬ 
tion of recorded data and a check-up with shore 


gravity stations were undertaken, after which the two 
ships left on the second portion of this loop, extend¬ 
ing up the Florida Straits and the Old Bahama 
Channel. 

Investigators embarked in the S-48 and the Cke- 
wink are Dr. F. Vening Meinesz, member of the Geo¬ 
detic Commission of the Netherlands; Mr. Harry 
Hess, proctor fellow in geology at Princeton Univer¬ 
sity, and Mr. Townsend Brown, of the United States 
Naval Research Laboratory. Lieutenant Commander 
Allen H. Gosnell, U. S. Naval R(^erve, is accompany¬ 
ing this unit of the International Scientific Expedi¬ 
tion in the capacity of historian. 

Professor Richard M. Field, director of the expe¬ 
dition, has sailed from Miami for study of the struc¬ 
tural geology of the outer Bahamas, this study to be 
supplemental to the gravimetric survey being made 
beneath the sea by Dr. Meinesx. 

In commenting in his dispatch on preparations 
made since the Meinesz unit of the expedition sailed 
on January 27 from Norfolk on board the U. S. S, 
Tarhell, destroyer, Lieutenant Commander Gosnell re¬ 
ports as follows: 

Set up gravity apparatus on deck of TarMl in lee of 
Crooked Island January 29. l>r. Moinesz, Hess and 
Brown in Santiago during earthquake of February 3, 
Escaped safely from hotel and spent remainder of night 
on bench in Plaza, S’48 and Chewink arrived at 
Guantanamo February 4, Commenced work on iron 
framework for apparatus. 

On February 5, ships successively at sea testing all 
depth-finding installations. February 6, charging bat¬ 
teries and completing preijurutiona for tost of all grav¬ 
ity apparatus. This test in progress February 7 along¬ 
side dock. Prior to arrival of ships, party was engaged 
in w'orking up results of tests made at Naval Research 
Laboratory. 

SCIENTIFIC PROBLEMS OF THE ARCTIC 

The United State.s has been slow about joining the 
other nations in plans for studying scientific problems 
in the colder regions of the earth during August, 1932, 
to Augu.st, 1933, but Science Service reports that it 
will probably take part and establish a station at 
Fairbanks, Alaska. All that is needed is the money 
—$30,000—and the Senate Foreign Relations Com¬ 
mittee has reported out the bill authorizing this ex¬ 
penditure. It is expected to pass, despite the depres¬ 
sion, and the economy program of the administration. 
Recommendations in its favor were made to the com¬ 
mittee both by President Hoover and Secretary of 
State Stimson. 

Twenty-six nations have arranged to take part in 
this '^Second Polar Year Program.” The United 
States will make the number twenty-seven. Subjects 
to be studied are the magnetism of the earth; the 
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aurora or polar lights; the natural electric currents 
which flow in the earth’s crust; the electric condition 
of the atmosphere; the relation of radio transmission 
and reception to all these phenomena and to the con¬ 
dition of the surface of the sun, also meteorological 
•conditions to great heights in the atmosphere. 

The Senate committee in making its favorable re¬ 
port for authoming tiie $30,000 expenditure said: 

It must not be forgotten that thia polar year program 
haa by now become irrevocable, except in the event of 
direct calamity. Too many nations have already made 
extensive preparations for the work to permit its being 
dropped except under very special circumstances. There 
is at present not the sUglitost prospect that it will be 
dropped. The present jdan is that the United States 
of America shall provide funds for a polar-year station 
at Fairbanks, Alaska. 7'he request for $30,000 has 
been made with full realization that adverse economic 
conditions demand that the amount shall represent the 
irreducible minimum for carrying on the work at that 
station. 

Fairbanks, Alaska, occupies a key position in the dis¬ 
tribution of polar-year stations. There are no other 
stations near-by—in fact, unless Fairbanks is occupied 
as a station, about one fourth of the Arctic region will 
be totally neglected. . . . Economically we are probably 
not worse off than are other nations that are par¬ 
ticipating. 

COMMITTEE ON NOISE MEASUREMENT OF 
THE AMERICAN STANDARDS 
ASSOCIATION 

Tkb organization of a sectional committee on noise 
meaBurement under the procedure of the American 
Standards Association was recommended by a general 
conference of 32 representatives of 18 national bodies 
held in New York on January 29. It was also recom¬ 
mended that the committee function under the teoh- 
uieal leadership of the Acoustical Society of Ameriea* 

The scope of the project as recommended by a steer¬ 
ing committee consisting of Professor Vern 0. Knud- 
sen, Acoustical Society of America; E. E. Free, Amer¬ 
ican Society of Mochani(sal Engineers; P. L* Alger, 
American Institute of Electrical Engineers; H. R. 
Summerhayes, National Electrical Manufaeturazs 
Association; R. G. McCurdy, ASA Telephone Group; 
and Dr. Harvey Fletcher, Acoustical Society of Amer- 
iea^ is Uie “Preparation of general standards of nomen¬ 
clature, units, scales and measurement in the field of 
acoustics, with special reference to noise measure¬ 
ments.*' 

The conference foUowed a request made by the 
Acoustical Society of America to the Amerioah 
Standards Association to set up a national committee 
to correlate the activities of various teebnioal and 
trade organisations which have been attempting inch- 
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vidually to set up standards for noise measurement 
Eight such organizations now have committees on this 
subject. It was pointed out that the diverse nomen¬ 
clature and methods of measurement growing out of 
those uncorrelated activities were interfering with the 
progress of scientific work on the subject and that 
without real national standardization this condition 
would become worse as different individuals became 
accustomed to different concepts and terms. 

For the present the committee’s work will be con¬ 
centrated chiefly on the standardization of nomencla¬ 
ture, units and scales. It is believed that further 
progress in the Bcienoe of noise measurement is neces¬ 
sary before effective standardization of this phase of 
the subject can be completed. There is some confusion 
in the measurement of noise at the present time be¬ 
cause of the complex nature of noises and their effect 
upon the car, and the fact that none of the noise 
meters yet designed can translate the approximate 
physiological and psychological effects of noise into 
definite units of measurement. Dr. Harvey Fletcher, 
of the Bell Telephone Laboratories, pointed oat at the 
conference that to the average individual a noise com¬ 
posed of widely separated frequencies is less disturb¬ 
ing than a noise of equal intensity, but having com¬ 
ponents close together in the frequency range. 

SUPPORT FOR BIOLOGICAL ABSTRACTS 

During the year 1931 the following sums have been 
contributed to Biological Abatrach and to the Uhion 
of American Biological Societies in support of this 


publication: 

To the Union of American Biological Societies 
American Association for the Advanoement 

of Science .-.. $ 400.00 

American Association of Anatomists .. 100.00 

American Physiological Society .... 126.00 

American Society of Biological Chemists . 100.00 

American Society for Experimental Pa¬ 
thology .-..... 60.00 

American Society of Naturalists .... 60,00 

American Society for Pharmacology and Ex¬ 
perimental Therapeutics .. 60.00 

American Society of Zoologists ..... 200.00 

Botanical Society of America ... 160,00 

National Beseareh Council ..... 1,600.00 

Society of American Foresters_ 60,00 

Contributions by individuals __ 66.00 

Total- BuBSm 

To Biological AhatraeU directly 

American Society of Naturalists ___ | 60.00 

American Society of Zoologists -.....OOO^OO 

Total _ tffStSjSi 


An aeootmting for ttpeaditurM under tiieii 
as received to Deeember 16, 1031, wss ntkde 
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tm$ur«r oi the union at the meeting of the eouneil 
of the union in New Orleans on Peeember 28. The 
results of the solicitation of subBoriptions in recent 
months have thus far led to cash receipts to Biological 
Abstraots that exceed by several hundred dollars all 
the funds expended during 1931. This is comparable 
to turning over cash to the Abstracts in excess of all 
money contributed by the societies and in addition 
financing all activities of the union on behalf of the 
Abstracts, Moreover, the newly acquired subscrip¬ 
tions are likely to be continued in subsequent years, 
and the activities of the union have been given pub¬ 
licity that should have a continuing value. 

In addition to the contributions listed, the American 
Society of Zoologists passed the following motion by 
unanimous vote of the forty-five members in atten¬ 
dance at the business meeting held in New Orleans 
December 30, 1931: 

It is moved, subject to approval by two thirds of tho 
members voting in a mail ballot to be sent out by Janu¬ 
ary 10 and returned by February 1, 1932; 

(1) That the annual dues be advanced to $5.00 of 
which $3.00 shall be paid by the Treasurer to Biological 
Abstracts with the proviso that any member or associate 


member subscribing to this publication shall have this 
$3.00 credited upon his subscription. 

(2) That for the year 1932 and for any later years 
the Executive Committee be authorised to reduce this 
addition to the dues by such amounts paid from funds 
then in the treasury as may be possible without Undue 
reduction of the balance desirable for current activities 
of the society. 

Tho returns from this mail ballot among life and 
active members are: 266 for the motion; 60 against. 
Ballots were also sent to the associate members, who 
pay the same dues as the full members of this society 
but have no votes, in order that their sentiment might 
be recorded. The returns from this vote by associate 
members are: 48 for the motion; 8 against. 

In addition to the substantial amount involved, this 
action by the aoologists is important because it points 
the way for societies to support the Abstracts even 
though there may be no immediate prospect of making 
full subscription a condition of membership. 

W. C. CuBTlS, 

President of the Union of Ameticom Biological 
Societies 


SCIENTIFIC NOTES AND NEWS 


On the occasion of his sixtieth birthday anniversary 
on February 5 Dr. Lafayette B. Mendel, professor of 
physiological chemistry at Yale University, was pre¬ 
sented with a portrait of himself painted by John 
Quincy Adams, the Viennese artist. Over four hun¬ 
dred students and associates participated in making 
the gift '^in recognition of Professor MendePs Jong 
and distinguished service as a teacher and as a leader 
in his field of science.” 

Db, John M. T. Finnut, professor of clinical sur¬ 
gery at the Johns Hopkins University, received on 
February 1 the Bigelow medal of the Boston Surgical 
Society. At the meeting when the presentation was 
made he spoke on ^'Changing Methods of Surgery.” 

Tbb faculties of Northwestern University gave a 
dinner on February 19 in honor of their colleagues 
who had taught in the university for twenty-five years. 
These included Dr. Thomas F. Holgate, professor of 
mathanatios and dean emeritus of the College of 
Liberal Arts. Dr. Holgate was acting president of 
the university from 1904 to 1906 and from 1916 to 
1919. 

W. B. Msboxbb, director emeritus of the agri¬ 
cultural etten^n division of the Louisiana State Uni- 
venntyf was awarded the distinguished service ruby 
of Bpcalon $lginh Ptd, honorary agiioultural extension 
fratemityir at a iwmt meeting in Chicago. Only 


three others have received this honor, which is given 
in recognition of meritorious service to agriculture. 

At the recent elections of the Soci^td de Biologie 
of Paris, Dr. A. F. Blakeslee, of the Department of 
Genetics of the Carnegie Institution of Washington, 
was made an associate, having previously been a 
corresponding member of the society. 

Thb Duddell Medal of the Physical Society of Lon¬ 
don has been awarded to Professor C. T. R. Wilson, 
Jacksonian professor of natural philosophy in the 
University of Cambridge. 

Dr. David Hilbert, professor of mathematics at 
Gottingen, celebrated his seventieth birthday on Jan¬ 
uary 23. Dr. Carl Duisberg, professor of chemistry, 
celebrated on January 21 the fiftieth anniversary of 
his doctorate. 

Da L. H, Adams, of the Geophysical Laboratory of 
the Carnegie Institution, has been elected president of 
the Washington Academy of Sciences. Dr. W. S. 
Eichelberger, director of the Nautical Almanac Office 
of the U. S. Naval Observatory, and Dr. W. H. Wil- 
mer, director of the Wilmer Institute of Ophthalmol¬ 
ogy of the Johns Hopkins University, have been 
elected non-resident vice-presidents. 

At tile thirty-ninth annual meeting of the Geologi¬ 
cal Society of Washington, Dr. Francis E. Matthes, 
of the U. S. Geological Survey, was elected president. 
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At the annual meeting* of the Southern Division of 
the American Phytopathological Society at New Or¬ 
leans, Dr. L. E, Miles was elected to represent the 
division on the council of the society, and an execu¬ 
tive council for the division was elected consisting of 
Dr. R, F. Poole, Dr. C. D. SherbakofT, Dr. Miles and 
Dr. W. N. Ezekiel. At a subsequent meeting of this 
council, Dr. Poole was designated as chairman and Dr. 
Rherbakoff as secretary. 

Me. V. (tAuvAN, president of the Chemical 

Foundation, was elected president of the U. S. In¬ 
stitute for Textile Research, at a recent meeting of 
the directors. Mr. Garvan succeeds the late Dr. Sam¬ 
uel W. Stratton, formerly president of the Massachu¬ 
setts Institute of Technology, who had been the first 
president of the institute. 

Dr. Conk ad Bkok, director of R. and J. Beck, Lim¬ 
ited, scientific instrument manufacturers, has been 
elected president of the Royal Microscopical Society; 
Mr. A. Earland, Dr. R. Ruggles Gates, Mr. J. Rein- 
berg and Dr. G. S. Sansom have been elected vice- 
presidents. 

The title of professor of biochemistry has b(?en con¬ 
ferred on Dr. Robert Robinson, of the Lister Institute 
of Preventive Medicine, and that of reader in bio¬ 
chemistry on Dr. J. M. Gulland, also of the institute, 
and on Dr. William Robson, of King^s College. 

The following appointments have been made at the 
University of Sheffield: Mr. B. H. Bentley, at present 
lecturer in botany, as professor of botany; Dr, R, N. 
Rudmoso Brown, at present lecturer in geography, 
as professor of geography; Mr. L. E. S, Easthem, as 
professor of zoology; Dr, J. Florey, as professor of 
pathology, and Dr. J. W. Edington, as professor of 
bacteriology. 

Mb. Andrew Thomson, previously aerologist for 
the Meteorological Service of New Zealand and for 
some years director of the Apia Observatory, has been 
appointed meteorologist in the Canadian Meteorolog¬ 
ical Service. 

Dr. a. B. Stout, director of the laboratories of 
the New York Botanical Garden, i.9 spending Febru¬ 
ary and March in southern Florida in further studies 
of flower behavior and fruit production of avocados. 

Leave of absence from the University of Michigan 
has been granted to Dr. Warren Weaver, professor of 
mathematics; F. P. Woy, professor of engineering ad¬ 
ministration, and Dr. Gordon Ritchie, assistant pro¬ 
fessor of pathology. 

Dr. George C. Shattuck, assistant professor of 
tropical medicine at the Harvard Medical School, 
sailed from New York on January 23 for Pt. Barrios, 


Guatemala, where he will undertake research work 
under the auspices of the Carnegie Institution. Ac¬ 
companying Dr. Shattuck is Dr. John L. Bremer, 
Hersey professor of anatomy. The party will ex¬ 
plore also the Mayan ruins in northern Guatemala. 

Dr. j. W. OKECiORV, professor of geology in Glas¬ 
gow University, haa arrived in Lima, Peru, at the 
head of a scientific expedition to study geological 
formations of the mid-Andean range. The expedition 
will continue from Peruvian territory into Bolivia 
and Chile. 

Professor II. J. Mi: leer, of the University of 
Texas, delivered two addresses at the Johns Ilopkiua 
University on February 8. He spoke before the 
genetics seminar of the department of zoology on 
“Mutation, Positive and Negative” and at the Johns 
Hopkins Hospital on “X-ray Mutations in Relation 
to Medicine.” 

Dft. E. V. McCoulum, of the Johns Hopkins Uni¬ 
versity School of Hygiene, lectured on January 15 b<^- 
foro the North Carolina section of the American 
Chemical Society, on “The Chemical Background of 
the Science of Nutrition.” 

Dr. Thomas S. Cullen, professor of gynecology 
at the Johns Hopkins Medical School, driivered the 
Phi Beta Pi Lecture at the Vanderbilt University 
School of Medicine on February 16. His subject 
was “Gynecology of Yesterday and of To-day.” 

Dr. Albert Einstein gave a lecture on “The Geo¬ 
metric Interpretation of tho Gravitational and Electric 
Field” at the University of California at Los Angeles, 
on February 15. Dr. Einstein spoke in German, and 
his address was translated by Dr. Richard Chase 
Tolman, professor of physical chemistry and mathe¬ 
matical physics, of the California Institute of Tech¬ 
nology. 

The annual public Darwin Anniversary Address, 
under the auspices of the Botanical Seminar of 
Michigan State College at East Lansing, was given on 
February 12 by Professor Charles E, Allen, head of 
the department of botany of the University of Wisr 
consin. 

The Non-Resident Lectureship in Chemistry at 
Coniell University was established by Mr, George 
Fisher Baker in 1925, Up to the present time the 
lecturers under this plan have come from abroad, each 
of them remaining at the university for a full term. 
It is now planned to expand the program by invitiog 
leading chemists of this countiy to give one or two 
lectures before the department on the Baker Foun¬ 
dation. Lecturers and their subjects for the ebpiing 
university term are as follows: March 7, Professor 
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Bo^er Adama, University of Illinois, “Stereochem¬ 
istry of Substituted Diphenyls’*; March 22 and 23, 
Dean S* C* Lind, University of Minnesota, “Chemical 
Action under Alpha Radiation” and “Chemical Ac¬ 
tion in Electrical Discharges”; April 19, Mr. George 
W. Morey, Geophysical Laboratory, Carnegie Institu¬ 
tion, “Transport of Material through a Vapor Phase”; 
May 2 and 3, Professor R. A. Gortner, University of 
Minnesota, “Biochemistry and the World To-day” and 
“The Electrical Value of Forces at Interfaces” and 
May 17, Mr. R. S. Wilson, Standard Oil Company, 
Chicago, “The Mechanics of Lubrication.” 

Du. E. MoTjKB, general secretary of the Ninth In¬ 
ternational Congress of Pure and Applied Chemistiy^, 
which was to have been held at Madrid, April 3-10, 
writes as follows: “We have the honor to inform you 
that the Bureau of the International Union of Chem¬ 
istry bus met with the Delegates of the Organizing 
Committee specially invited to this meeting, Professor 
Biilmann aciing as president. They considered with 
care the situation produced all over the world by the 
economic crisis. If our congress has to bo held under 
such unfaAmrable circumstances it would necessaril3^ 
be limited in its efftcaey. Subsequently the bureau 
resolved by common consent with the Organizing 
Committee to postpone the Ninth International Con¬ 
gress of Chemistry until happier times, that we 
eagerly hope will arrive quickly. In any case the 
postponement will affect at least the whole year of 
1932. Madrid will be kept aa the place of meeting of 
the next congr^s. You collaborated very kindly in 
announcing the,congress. Would you be kind enough 
now to publish the postponement?” 

Tub American Association of Physical Anthropolo¬ 
gists will hold its annual meeting at the Smithsonian 
Institution, Washington, D. C., on March 21, 22 and 
23. 

Thk Graduate School of Tropical Agriculture at 
the University of Hawaii announces four graduate 
research fellowships: two in chemistry in the Experi¬ 
ment Station of the Hawaiian Sugar Planters Asso¬ 
ciation and two in entomology in the Experiment 
Station of the Association of Hawaiian Pineapple 
Canners. The stipend of the fellowships is $1,500 for 
the year 1032-33. Fellows are eligible for reappoint¬ 
ment the second year. 

Thb annual meeting of the committee on the C. M. 
Warren Fund for Chemical Research of the American 
Academy of Arts and Sciences will be held in May, 
1932, Applications for grants not exceeding $500 in 
amount should be in the hands of the chairman, Pro¬ 
fessor James F. Norris, Massachusetts Institute of 
Technology, Cambridge, Massachusetts, not later than 
April L Af^licants should submit a statement of 


the signiheanoe and plan of the proposed research, 
and the manner in which the money requested is to be 
used. 

The Experiment Station Becord reports that a 
citrus lal>oratory is to be erected by the Bureau of 
Chemistry and Soils of the U. S. Department of Agri¬ 
culture on the grounds of the substation at Weslaco, 
Texas, in the Rio Grande Valley, for the study of 
citrus fruit culls and their by-products. A building 
for this work is to be erected by the chambers of 
commerce of Weslaco and Mercedes, The first yearis 
program will etmter largely around problems of 
grapefruit utilization, including the stage of maturity 
most favorable for preservation, the utilization of 
waste from canneries and juice factories, and the 
feasibility of preparing grapefruit oil, pectin, narin- 
gin and other valuable constituents from oil and w’aste 
material. 

The London Times reports that a British expedi- 
tion is being formed under the leadership of Mr. 
Frank S my the which, subject to permission from the 
political authorities, will this year attempt to climb 
Nanga Bar bat, in Kashmir, tlie highest peak in the 
Western Himalaya. Nanga Parbat stands 26,029 feet 
high. It is the sixth or seventh highest peak in the 
world. It was visited in 1895 by a party consisting 
of A. F. Mummery, General (then Major) Bruce, Pro¬ 
fessor Norman Collie and Geoffrey Hastings. Mum¬ 
mery made an attempt to climb it accompanied by a 
single Gurkha, and got to 20,000 feet. Subsequently 
Mummery, with two Gurkhas, left the base camp to 
cross the Diamir Pass. They disappeared, and no 
trace of them was ever discovered. The new British 
expedition will go prepared for a three months* 
“siege.** It is thought that the knowledge gained in 
recent British and German expeditions to Kamet and 
Kanchenjunga may be of use. Mr. Smythc was the 
leader of the small party which last year conquered 
Kamet, and a member of the Dyhrenfurth Expedition 
which attempted Kanchenjunga the previous year. 

AoooRDixa to the Journal of the American Medical 
Association the new Edward Mallinckrodt Institute of 
Radiology, at Washington University School of Medi¬ 
cine, St. Louis, representing an investment of $1,220,- 
000, is now in almost complete clinical operation. 
The eight-story building houses the roentgenologic 
activities of the school of medicine and the allied 
hospitals. The second, third and fourth floors are 
reserved for general roentgenologic, surgical urologio 
and gastro-intestinal diagnoses; the waiting rooms 
have been planned to eliminate confusion in sepa^ 
rating hospital and dispensary cases and making fur¬ 
ther division of patients by sex and race. The time 
necessary for a diagnosis has been shortened by hav¬ 
ing dark rooms on each of these floors, all the ehem- 
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iedls fot which are mixed in central tanks on the fifth 
floor and fed to the individual dark rooms below 
through specially constructed pipes. The fifth floor 
has been set aside for treatment work, the sixth for 
research in the physics of radiation, and the seventh 
for roentgen research on animals, but these are not 
yet in use. Since treatments comprise less than 6 per 
cent, of the work done at the institute, they are now 
being given in smaller quarters in the basement. The 
institute was erected under the direction of Dr. Sher¬ 
wood Moore with funds provided by the late Edward 
Mallinckrodt, Sr., and Mr. Edward Mallinckrodt, Jr. 
Special apparatus, worth $20,000, was provided by 
John F. Queeny and his son, Edgar M. Queeny, and 
the General Education Board gave the endowment of 
$750,000. A memorial room is planned on the main 
floor of the institute for Dr. R. Walter Mills, who, as 
director of the department of radiology, planned the 
development of the institute. Dr. Mills died in 1924 
from over-exposure to x-rays. Since his death, the 
project has been carried on by Drs. Moore, Evarts A. 
Graham and W. McKim Marriott, dean of the medical 
school. 

Aooordikg to the Journal of the American Medical 
Association the Henry Barton Jacobs collection of 
medical books, prints, medals and autograph letters 
was formally presented to the Institute of the History 
of Medicine of the Johns Hopkins University, on Jan¬ 
uary 14, by Dr. Henry Barton Jacobs. What is be¬ 
lieved to be the world’s only complete collection of 
the writings of Ren4-Theophile-Hyaomthe Laenneo 
(1781-1826) is included in the gift. Included also 
are complete collections in all editions and all western 
languages of the writings of Edward Jenner (1749- 
1823), Louis Pasteur (1822-1895) and Sir William 
Osier (1849-1919). The collection consists of 6,000 
volumes, about 2,500 medical prints, 600 medical 
medals and about 300 autograph medical letters and 
manuscripts. Stained glass windows commemorating 
Laennec, Jenner, Pasteur and Osier have been placed 
in the room which Dr. Jacobs has equipped on the 
institute floor of the library for housing the collection 
as a unit. Dates, medical symbols and works asso¬ 
ciated with the men they commemorate are worked 
into the design of the windows. The collection was 
accepted on behalf of the university by Mr, Daniel 
Willard, president of the board of trustees; President 
Joseph S. Ames presided. The speakers included Dr. 
William H. Welch, Dr. Harvey Cushing, Colonel 
Fielding H. Garrison and Dr. Jacobs. Dr. Jacobs 
was recently elected president of the Friends of thC 
Johns Hopkins University Library. 

It was announced a few months ago that the Inter¬ 
national Institute of African Languages and Cnlturea 
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had received from the Rockefeller Foundation a suh- 
stantial grant for the development of soeiologica] re- 
search in Africa. The London Times new reports 
that the council of the institute, after consultation 
with anthropologists in several countries and with 
African administrators and educators, has decided 
that the best use that can be made of the resources 
at its disposal is to encourage and assist studies di¬ 
rected to a single main objective. It has selected as 
this objective the problem of the cohesion of African 
society. Native society in Africa is subjected to a 
severe strain through contact with the ideas and eco¬ 
nomic forces of European civilization. The object of 
the proposed study will be to obtain a better knowl¬ 
edge of the bonds which hold African society together 
and nnite its members in a common discipline and 
mutual loyalty, of the ways in which these bonds 
are being modified or destroyed by the new forces 
that are invading the continent, and of the new social 
groupings which are replacing those that are unable 
to survive in the changed conditions. 

iVuIntion Abstracts and Reviews, a new periodical 
dealing comprehensively with the nutrition of man 
and the lower animals, has just been issued under the 
direction of the Imperial Agricultural Bureaux Coun¬ 
cil, the Medical Research Council, and the Reid Li¬ 
brary, Aberdeen, Scotland. Its editorial staR, headed 
by John Boyd Orr, is assisted by corresponding edi¬ 
tors in twenty-nine other countries. The oorrespond- 
ing editors in the United States are Dr. H. C. Sher¬ 
man, Columbia University, and Dr, J. R. Mohler, chief 
of the Bureau of Animal Industry, U. S. Department 
of Agriculture. Nutrition Abstracts and Reviews 
contains editorial comment and brief articles by lead¬ 
ing authorities, but consists principally of abstracts 
classifled in six main sections for the convenience of 
workers in various fields. The abstracts present sci¬ 
entific findings reported in about 450 periodicals. A 
short book-review section concludes the volume^ the 
first of which contains 351 pages and covers the 
period January 1 to June 30, 1931, 

A LiBBABY of British Empire films has been formed 
by the Empire Marketing Board and the first cata¬ 
logue, containing the names of over 130 flints, has 
been issued. Schools in all parts of the country are 
now receiving regulariy short films of life and work 
oversea. These have been catalogued under eountries, 
and practically every school in the United Kingdom 
will receive a catabgue. Mr. John Grierson, the 
board’s film officer, recently visited Canada and 
brought back much material from tbe Canadian 
emment Motion Picture Bureau. There is now a par^- 
tieularly good seleolaon of Canadian fllms^ ranging 
from pictures of production’—the fdljing of 
haxvesting of apples and oat<fliiiig nf salmon^^ 
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ii^ fomtt fires wHh aeaplanea, eampiog in the Rockies 
and otfaor aspects of life in the Empire. Films of 
how people live and how the Empire’s food is raised 
in other Dominions and in several of the Colonies are 
inoladed in the catalogue. Over 2,000,000 people, of 
whom about half were school children, have now at¬ 
tended the Imperial Institute cinema at Kensington, 
where the Empire Marketing Board films are shown 
continuously. One of these pictures is described as a 
^‘dramatized lesson in economic history,” and shows, 
in a series of swift, vivid flashes, the development of 
the North American prairies. Another is a one-reel 
version of Drifters, a film epic of the North Sea. 

Forty of the states and territories will spend a 
total of $201,917 for growing and distributing trees 
for planting of farm forests in 1932, according to 
budget figures received by A. B. Hastings, chief of 
state cooperation in the forest service. The federal 
government will allot $73,288 to these states under the 
cooperative farm-forest planting clause of the Clarke- 


McNaTy Act The cooperating states have budgeted 
$646,298 for various forest-tree production and distri¬ 
bution purposes for the fiscal year 1932, which is only 
about $5,000 less than the 1931 total. About 31 per 
cent, of the total state funds will be used for farm- 
forest planting arrangements in which the federal 
government is cooperating. In addition to the $73,- 
2BS in federal allotments for 1932, $3,150 is to be 
available for administrative purposes and $18,501 as a 
contingent fund for allotments to new states entering 
the cooperative arrangements, making a total federal 
budget of $95,000 for aid in farm forestation. With 
the 1931 state and federal funds the states furnished 
approximately 25,000,000 tn»os for planting in farm 
forests. Comparatively large increases in cooperative 
state funds devoted to farm-forest planting projects 
were budgeted in New Jersey, Indiana, Florida, Ne¬ 
braska, Louisiana, Oklahoma, Pennsylvania and South 
Carolina, with lessor increases in Delaware, Maryland, 
Washington, Michigan and Wisconsin. 


DISCUSSION 


ASYMMETRIC VALLEYS AND CLIMATIC 
BOUNDARIES 

In a recent article in Soiknos^ Russell discusses the 
coincidence of position of the January iaothenn of 
32° F. with certain asymmetric valleys having the 
steeper slopes facing north. The writers believe that 
Russell is correct in emphasizing climatic conditions 
as a cause for asymmetry and in considering the 
freezing of soil water os of great importance. They 
doubt, however, that he has established any association 
between a given type of asymmetry and any iso¬ 
thermal line. 

In enumerating the causes of asymmetry, Russell 
neglected to mention the factor of stream deflection 
due to the earth’s rotation. This factor was given 
more consideration by Gilbert and his contemporaries 
than is now customary. However, before olimatio 
generalizations are established, asymmetric valleys 
attributed to this cause must be satisfactorily elimi¬ 
nated. One of the best known examples lies on the 
January isotherm of 32** F. and one lies far south. 

Fuller,* in regard to aeymmetrie valleys of southern 
Long Island, declares that a full four fifths of these 
valleys have a steeper western slope. In his opinion, 
the deflection hypothesis of the early workers is the 
bfsat explanation available. On Martha’s Vineyard 
are similar valleys to which the same argument is 
applicable. Thus we have, directly under the isother¬ 
mal line in question, examples of an asymmetry ap¬ 
parently unrelated to elimatio conditions. 

The marked asymmetry of the valleys of the coastal 

i Jf. Bussell, ^^Oeomorphologicsl Evidenee of a Oli- 
meiie Boun^ry,’’ Bcaswos, 74r 4$4-496, 103i. 

li. fuUer, ^'Oeology of Long Island/’ Prol 
Faper iMi W, IWA 


plain of North and South Carolina is characterized 
by steeper, north-facing slopes. These valleys lie 
several hundred miles south of Russeirs line and 
nearer the January isotherm of 40° F, According to 
Kerr,® these valleys are due to right-hand deflection 
of streams. 

The detailed, irregular, isothermal line on Russell’s 
maps^ appears to cross the Pajarito Plateau of New 
Mexico, described by Henderson.® Here are asym¬ 
metric valleys with the steeper slope facing the south. 
A comparison of Henderson’s description with Cul¬ 
bertson’s® description of the wooded, asymmetric val¬ 
leys of southern Indiana brings out clearly how— 
along the same (January, 32° F.) isothermal line— 
the same processes may produce diametrically oppo¬ 
site results in arid and in humid climates. 

Asymmetry is not uncommon in arid regions and 
has been observed by Bryan at many localities in 
southern Arizona. Generally the south side of the 
valley has the gentler slope and is marked by heavier 
vegetation. The interrelation seems obvious: shelter 
from the sun’s rays decreases soil evaporation and 
transpiration; consequently plants thrive and in turn 
protect the slope from the violent erosive action which 
makes the north slope bare and steep. 

»W, C. Kerr, “Topography as Affected by BoUtioa 
of the Earth," Proo. Am. P/i«. Soo„ 13: 190-192, 1873. 

*B. J. Bussell, “Dry Climates of the United States: 
I, Olimatio Map," Univ. Calif. Pwfcl. Oeog., 6i 1-41, 
1931. 

I* Hewett, J, Henderson, W. W. Bobbins, “Physi- 
ographr of the Bio Grande Valley, N. M., eitc.," Ball. 
Jar. Amer. Siknol, 54: 1913. 

*G. Culbertson, *'Some Evidence Indicating the Im¬ 
portance of Frost Action in Widening Valleys," Proo. 
hi. AmtS. 8ci., 1399: 167-170, 1900. 
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It seems that Russell's idea of a correlation be¬ 
tween frost action and some one isotherm has merit. 
Frost action is doubtless of great importance in the 
asymmetry of valleys in humid lands, though per¬ 
haps of less importance in arid regions. 

In the North America Continent nearly all the area 
north of the isotherm of 32" is glaciated and only 
post-glacial valleys can show asymmetry. Many of 
these are, however, too youthful. It may bo that all 
the humid area north of t))e isotherm w’here frost 
action is prevalent would in turti develop asymmetry. 
Obviously the nearly unglaciated northern portion of 
Asia is the region for testing this question. Asym¬ 
metry in the valleys of the northward flowing rivers 
of Siberia has already been reported and attributed 
to right-hand deflection. The characteristic of smaller 
valleys, so far inadequately described, would appear 
to be critical. 


ICiHK Bryan 
Shirley L. Mason 


Harvard University 


METEORIC DUST 

Science News, in Science for January 22, con¬ 
tains an article on “Meteoric Dust,” to one paragraph 
of which I feel bound to take exception. 

It is not a fact that I have been collecting meteoric 
dust “over a period of thirty years.” Of course, 
meteoric dust, like rain, falls alike on the just and 
the unjust; but that is not scientific collecting. 

It is true that certain samples of dust, from roofs, 
towers, flues and locomotive smoke boxes, have been 
examined by me, using quite simple, even crude appa¬ 
ratus. In the outdoor dusts there were found both 
magnetic globules and glassy globules. Flues of 
anthracite furnaces show occasional magnetic globules, 
and the dust from locomotive smoke boxes contains 
them in large proportion, whence 1 take it that loco¬ 
motives are efficient, if not sufficient, pfoducers of 
the magnetic globules in atmospheric dust. 

The glassy globules appear in dusts from house 
roofs and towers; e. g., in deposits on the flat roof of 
Building C, Harvard College Observatory, where 
they are in the winnowings of thirty years; in dust 
from a house roof in Chippewa Falla, Wisconsin; 
and in the dust on the upper platforms of the Pil¬ 
grim Memorial Tower, Provincetown, Massachusetts. 

Such globules were reported by Thoulet in 1908 as 
existing in the dust from towers of the cathedral 
in Nancy, France. I do not find them in anthracite 
flues or in locomotive dusts. But I have not examined 
dusts from glass works or from mineral wool fac¬ 
tories; and the samples from locomotives have been 
too few for generalization. Some well-equipped 
mineralogist might pursue the subject to advantage. 

Until some one discovers a criterion for the identifl- 


oation of meteoric dust, the only course is the ex¬ 
clusion of alternatives. This exclusion seems to be 
satisfactory in three cases: the sample from the ship 
Joshua Bates, studied by Ehrcnberg, the magnetic 
globules of Murray and Reriard, found in the “red 
clay” deposits of the deepest seas, and the sample 
collected on November 16 and 17, 1897, in Dublin, 
Ireland, and analyzed spectroscopically by Hartley 
and Ramagc. 

Thoulet was probably hasty in assigning a cosmic 
origin to the Nancy globule.s; and a considerable 
search for alternatives is necessary before calling 
the glassy globules which I have found meteoric 
or cosmic. 

WiLLiABD J. Fisher 

Harvard College Observatory 

THE OESTRUS-PRODUCING HORMONES 

The recent note by Marrian and Butenandt^ con¬ 
tains several statements which can hardly be substan¬ 
tiated if one refers to our original papers. Our first 
paper® on theelol appeared in the October issue of the 
1930-31 Proceedings of the Society of Experimental 
Biology and Medicine and Marrian's” paper was re¬ 
ceived by us on October 28, 1930. We characterized 
the triol as an unsaturated trihydroxy compound hav¬ 
ing a formula CjgllgjOa and a melting-point of 273® 
C. The tri-acetyl derivative had a melting-point of 
126® C. In a later paper,* the one about which Mar¬ 
xian and Butenandt complain, Marrian's data are 
compared with ours in adjacent columns of Table I 
and some discussion is given in the text. The table 
contains Marrian's carbon and hydrogen analysis, the 
molecular weight, melting-point, formula and the fact 
that Marrian found 3 hydroxyls per molecule. In the 
text we expressed the belief that Marrian might have 
an isomeric trio! or an impure triol and that, if the 
latter were true, the contaminating substance might 
be theelin. 

It is also stated that we have ignored the evidence 
of Marrian's analytical data. We doubt whether car¬ 
bon and hydrogen analyses would detect the presence 
of amounts of theelin (CjgHgjjOa) up to 10 per cent 
in otherwise pure theelol (CjgHj^Og), whereas the 
melting-point would certainly reveal the presence of 
the impurity. In our preparations we have frequently 
obtained about ten times as much theelol as theelin. 

The complaint that Butenandt's conversion of 
to CjgHggOj has not been properly recog- 

I G. F. Marrian and A. Butenandt, Soiknck, 74, 647, 
1981. 

» E. A, Doiay, et al., Proc. Soo. Ssspt, Biot tmd Med. 
28, 88, 1930. 

«G. F. Marrian, Biochem. J., 2^ 1021, 1930. 

* 8. A. Thayer, L. Levin and E. A. Doiay, J. Biol. 
Chem., 91, 656, 1931; E. A. Dolsy and S. A. Thayer, 
/. Biot Chom., 91, 641, 1981. 
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nizad Iflcewke Bfisms to baye littla foundatiott. To bo 
surO) the passage in Whieh the eonTersion is mentioned 
appears in an unusual plaoe^ but it is the unusual 
rather than the commonplace that attracts attention* 
An addendum to our paper contains the reference to 
his experiments. 

Since this note is a presentation of our views on 
points raised by Marrian and Butenaudt perhaps we 
may be accorded the privilege of commenting upon 
another phase of the matter. 

At times we are mildly annoyed by the statements 
that are attributed to us by others writing on the fol¬ 
licular hormone. For example, both Laqueur® and 
Butenandt® state that we found a potency of 8,000,- 
000 mouse units per gram of theelin. Actually, wc 
have reported from 2,600-4,000 rat units per milli¬ 
gram and each investigator has converted these figures 
to mouse units, using such conversion factor as 
seemed most probable to him. Recently, we have for 
the first time assayed our crystalline theelin accord¬ 
ing to Butenandt^s procedure (a single injection of a 
solution in sesame oil) and obtained a value much 
greater than 8,000,000 mouse units per gram. 

As another example, both Marrian® and Butenandf^ 
have stated that we gave to theelin the formula 
CjgllggOjj, whereas what wo actually stated in a brief 
preliminary note was: ^^Average, C 79.60 per cent; 
H 8.49 per cent; 0 11.82 per cent. These data give 
an empirical formula of with a molecular 

weight of 271, which corresponds with the data of the 
table.'^ Any organic chemist would know that either 
CjallagOj or is possible and more probable. 

Apparently the data were not recalculated or the 
wording of our statement would have been more ap¬ 
parent. Such corrections might be made ad infinitum 
if we allow our grievances to annoy us. 

We have been both amazed and pleased with the in¬ 
vestigations which seemed to have hinged at least in 
part upon the introduction of the vaginal smear bio- 
aasay procedure,® Others being interested in the same 
general problem increases one's interest in his own 
woxic, and it has been a source of extjreme gratifica¬ 
tion that so many investigators have become inter¬ 
ested in the ''ovarian hormone" problem. 

The interests of the workers of this laboratory have 
been mainly chemical and we have endeavored to con¬ 
tribute our bit, at the some time recognizing the con¬ 
tributions of others. If the outstanding results of 
Marrian and Butenandt have not been adequately 

Bitigemanse, S, E. deJongh, S. Kaber and E. 

Beutwh, med, Woch., 66, 301, X030, 

«A, Butenandt, ZeiU /. phjfSiol Chem., 188, 1, 1980. 

^ A. Buienandt, Abhandlungan d. Qeseluehart o. Wie- 
senechaften a, 06ttiagen. HI Folge, Heft 2, 1931. 

^ ® Allien and E. A. Doisy, J. Am, Med. Aun., 61, 


reoogsiaed in our previous papm, we are sineerely 
regretful, since it ie farthest from our desire to attain 
recognition by detracting from the works of others. 

Edward A. Doibt 
8. A. Thatbk 

St. Louis ITniveksitv School 
or Mmcmz 

STALACTITES AND STALAGMITES GROW¬ 
ING ABOVE GROUND 

interesting occurrence of stalactities and stalag¬ 
mites forming above ground has been noted by the 
writer. More than three hundred stalactites and a 
number of stalagmites, in all stages of development, 
are growing from the roof of a railroad bridge in 
the city of Wooster, Ohio. 

The rain water which falls upon the bridge per¬ 
colates through four feet of limestone ballast and a 
foot of cement before it finds its way through the 
joints between the steel plates to the ground below 
The largest stalactite is twelve and one half inches 
long and about one half inch in diameter. There 
are many others more than six inches in length. 

During the summer of 1919 the bridge was cleaned 
and painted. The stalactites are, therefore, not more 
than twelve years old. Where the water has dripped 
on the steel girders below a number of stalagmites 
have formed. Several of these are from an inch and 
one half to two and one half inches long. The solu¬ 
tion is of high concentration and the rate of evapora¬ 
tion is high; consequently the stalactites are growing 
rapidly. Their great number aifords an excellent 
opportunity to study them in all stages of develop¬ 
ment, In the near future the writer expects to pub¬ 
lish the results of his observations. 

ICahl Veb Steko 

COLhEQE or WoOSTJCa 

ENTOPTIC COLORS 

The entoptic colors described by Elmer F. Way as 
occurring during the operation of a motion pieture 
projector at reduced speed, may perhaps be an in¬ 
stance of the phenomenon known as Feohner's colors. 
If a disk, partly black and partly white, be rotated 
slowly on a color wheel under bright illumination, a 
flickering play of colors appears on the surface. The 
proportions of black and white and the speed of rota¬ 
tion necessary to give the best results depend upon 
conditions, but a speed of two to five rotations per 
second is usually satisfactory. 

This phenomenon is described by Charles S, Myers 
in his "Text-book of Experimental Psychology," part 
I, page 81. 

Vebkon W. Lbmmok 

WAsiimoTOK XThivkbsxtt, 

St. Loins 
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SCIENTIFIC BOOKS 


Die Forsthifiekten Mitteleuro2)Cts. Ein Lehr- und 
Eandhudi, by K. Eschkrioh, Vol. III. pp. 
xi + 725; figs. 008; 13 colored plates. Paul 
Parey, Berlin, 1031. 

When I first met Dr. Kschericli (it was in 1906 in 
the big Forest School at Tharandl, Saxony) he told 
me that he was M^orking on a revision of the fine 
work on the forest insects of middle Europe by 
Judeich and Nitscho. But Dr. Kseherich was a very 
busy man, and, in 1911, spent several months in the 
United States tra.veling all over the country with me. 
On his return to Germany ho wrote an admirable 
book on “Applied Entomology in the United States'* 
und founded the German Society for Applied 
Entomology. It was not until 1913 that the first 
volume of this broadly planned work appeared. It 
w^as a welUillustrated volume of 432 pages and in¬ 
cluded a general consideration of insects, their mor¬ 
phology, anatomy and physiology', their development, 
their place in nature, their enemies and diseases, their 
outbreaks in disastrous numl)ers, the cultural means 
of avoiding damage and other general matters. 

Then came the war, and Eacherich was drawn into 
the military service of his country as a surgeon, and 
it was not until 1923 that the second volume was 
finished. I believe that I reviewed it in the columns 
of Science. It is a larger and very well-illustrated 
volume of 6C5 pages, and is devoted almost entirely 
to the Colcoptera, although there is a consideration 
of the le.ss specialized orders. Naturally, the bark 
beetles are treated in much detail. 

And now comes this magnificent third volume, 
which is devoted, as would be quite expected, almost 
wholly to the Lepidoptera—an order containing very 
many of the most destructive enemies of forest trees. 
And yet it is far from being simply a running ac¬ 
count of or a detailed consideration of the species 
that thrive in Central Europe. It is the broadest kind 
of treatment. It goes into questions of morphology 
and anatomy, considers the damage done in general 
by this group, treats of them from the epidemiological 
point of view, and gives some space to the diseases 
of lepidoplerous larvae. Since he has long studied 
the diseases of insects, he naturally gives some con¬ 
sideration to the different forms of these diseases, 
both those caused by bacteria and by microsporidia, 
and also naturally treats of the curious polyhedral 
diseases. 

He displays rather fully the different systems of 
classification of this group, taking up consecutively 
the schemes of Boemer, Handlirsch, Hering, Hcy- 
mons, Imms and Wolff and Krouwse. It is very 
interesting to see all these systems displayed by com¬ 
parison, and it is also interesting to note that he 
gives BoerneFs system precedence. The present 


writer is greatly pleased to note the prominence given 
in most of these systems to the ideas of our own 
J. H. Comstock and to his classification based largely 
on wing venation; in fact there are many illustra¬ 
tions of the wing venations of many families in 
general. 

In his introduction Escherich speaks of the rapidly 
broadening work carried on in this field since the 
publication (in 1923) of his second volume. This is 
especially marked in the taking up of Ecology as 
applied to general forest conditions, as well as to all 
the iiiliabilants. Not only during that period, but 
for a number of years before that time, the forest has 
been becoming more and more thought of us a whole, 
and this of course is the broadly scientific way to do 
it. Escherich has been a loader in this line of 
thought. 

The writer then introduces a synoptic arrange¬ 
ment of insect damage by Lepidoptera, and then 
goes on to treat the larger groups and the species 
under them in a consecutive manner. The illustra¬ 
tions are very numerous and many of them are orig¬ 
inal. The 13 colored plates are of course all new and 
are very well done. 

The first volume of this very great work was natu¬ 
rally dedicated to Heinrich Nitsche, and there is an 
excellent portrait of him as a frontispiece. The sec¬ 
ond volume is dedicated to J. T. C. Ratzeburg, who 
is referred to “des Altineisters und Begrunders der 
angewandten Entomologie.** Escherich is quite right 
in referring to Ratzeburg as practically the founder 
of applied entomology in Germany so far os forest 
insects are concerned, but 1 think tliat future his¬ 
tory will show or should show that Escherich himself 
is very largely, if not wholly, responsible for the great 
revival und broadening of the whole field in his coun¬ 
try. Of course others took a part, notably Ludzig 
Reh, but since Escherich returned to Europe in the 
autumn of 1911 and published his book on “Applied 
Entomology in tlie United States” his appeal to the 
entomologists of Germany to found a society dealing 
with the practical aspects of the science met with an 
immediate response, and since then big things have 
been done over there. Some of the soundest and most 
usable papers are now coming from that country. 

Since the present writer is not a forest entomologist 
and since his knowledge of the German language has 
failed him of later years, he realizes that this review 
is not a competent one and that his warm friend 
Escherich will be disappointed. Nevertheless, it is 
plain that “The Forest Insects of Middle Europe” is 
a great work, and that it has been done by a master. 

L. 0. Howibo 

Faeis, 

Noveudee is, 1031 
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SPECIAL CORRESPONDENCE 


BRITISH COMMITTEE ON PETROGRAPHIC 
CLASSIFICATION 

At the Centenary Meeting of the British Absocia- 
tion for the Advaneement of Science a committee 
was appointed to examine and report upon petro¬ 
graphic classification and nomenclature. Many out¬ 
side the few appointed are interested in the prob¬ 
lems that will be discussed, and the committee there¬ 
fore invites readers of Sciknoe to forward their views 
to the secretary. 

In the first place the committee is attempting to 
evaluate the data available for establishing a sound 
classifleation of igneous rocks, and invites replies to 
the following questionnaire; 

(1) Do you agree that classification should be based 
upon ascertainable facts (i.c., composition, both mineral 
and chemical, texture and geological occurrence, as dis¬ 
tinct from hypotliesea—of origin, etc.)? 

(2) To what extent sliould the cdassificcation be based 
upon chemical composition as expressed in percentage's 
of specific oxides? 

(S) How far Hhouid the classification be bused upon 
facts of geographical distribution, i.c., upon the recog¬ 
nition of petrogrnphical provinces? 

(4) Ato you in favor of tho soparntion of igneous 
rocks into three divisions: plutonic, hypubyssal (dyke 


rocks) and extrusive (lavas), following Kosenbusch and 
others; or into two divisions only, following Zirkel, 
Iddings and others? 

(5) If in favor of three divisions, would you base the 
separation of tho second from the third upon (a) texture 
or (b) actual geological occurrence? 

(6) Should the naming of a rock bo determined by 
the nature of the eruptive rocks with which it is asso¬ 
ciated? For example, tracbybosalts (trnchydoleriteH, 
Rosenbusch) arc only distinguished from normal basalts 
by their occurrence with other ulkalbrocks. 

(7) In aiming at a complete classification for general 
acceptance by pofrograpljcrs, are you in favor of re¬ 
taining time-honored rock names, with mcanjnga differ¬ 
ing ill many cases from those originally given to the 
names, or of introducing a new nomenclature? 

(8) Do you think that the requirements of field geolo¬ 
gists should bo allowed to influence tho classification and 
nomenclature of rocks, or should there be a si triple clasai- 
fication with field names for general use, and a more 
complete classification with more exact names for use in 
accurate petrography. 


University of Lonuon 


W, Campbell Smith, 
Chairman. 

A. K. Wells, 

Secretary. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE DEVICE FOR ADDING LOAD AT 
A STEADY RATE 

The firmness or resistance to crushing of apples, 
pears and other fruits has been found to be a useful 
index of their maturity and suitability for harvest. 
To obtain this firmness in the form of a number 
mechanical devices are used, Tho time of harvest of 
green peas for canning is an extremely critical factor 
in the quality of the canned product and therefore an 
effort has been made at this station to devise a similar 
test for peas.^ The spring balance used did not give 
the degree of precision desired, and the reading was 
visible for such a short time that it was likely to be 
misread. 

In this work and in a similar teat to determine the 
toughness of peas after canning® it has been thought 
to bo necessary to add the load at a constant rate 
until the peas collapsed. To serve this purpose a 

IN. Y. Agr. Exp. Sta. (Geneva) Tech. Bull., 17ft, 1931. 

*U. S. l^partment of Agriculture Circular No. 164, 

1081 . 


dispensing burette of glass filled wuth mercury baa 
been recommended.® Obviously mercury is open to 
objections on account of its cost and toxicity, to which 
must be added the fact that it is a liquid and there¬ 
fore will flow mure rapidly at a given position of the 
glass stopcock when the burette is nearly full than 
when it is nearly empty. 

Tho device illustrated has certain advantages for 
this test and any similar test where the application of 
a load at a constant and reproducible rate up to fifty 
pounds (25 kilos) is desired. It is not essentially 
new, since it resembles a common device for determin¬ 
ing the tensile strength of Portland cement. It uses 
alternatively lead shot or any other round pellets, 
and depends upon the fact that the flow of these 
through an opening under their own weight is easily 
stopped. 

As a reservoir for the shot a cylindrical container 
is provided with a bottom in the shape of a cone of 
preferably less than 60®. The tip of the cone is cut 
off by successive trials until the opening left is just 
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1, Reservoir for load shot; 2 , hinge; 3, movable pour¬ 
ing Bpout; 4, ratchet for holding spout at a given angle; 
6, pawl to engage with ratchet bar 4; C, guide funnel 
to direct shot into buchet 7; 7, detachable shot bucket; 
8, grooved pulley; 9, pinion coaxial with pulley 7; 10, 
rack bar driven by pinion 9; It, platen of glass which 
crushes x^eas; 12, receptacle for peas; 13, clectfical con¬ 
tact for stopping shot at a predetermined position of the 
bucket; 14, electro-magnet which lifts pawl 5; 15, 
braided steel wire passing over pulley; 16, wire loop and 
hook for detaching bucket for weighing. It should be 
mentioned that parts 8, 9, 10, 11 and 12 are the essential 
parts of the device for determining the crushing value 
of iMsas described in N. Y. Agr. Exp. Sta. Tech, Bulletin 
176, (Geneva) p. 12. 

too large to be stopped up by the wedging of the shot 
or “bridging over.” There is some latitude in its sire, 
but it should bo neither too large nor too small. One 
that has been found satisfactory for air rifle shot is 
18 mm in diameter and will pass a dime but will retain 
a nickel. 

Below the funnel a pouring spout is fastened by a 
hinge, so that shot passing through the funnel opening 
forms a pile upon its floor. This pile of shot grows 
until it surrounds the opening, whereupon the flow 
of shot from the reservoir is cheeked. If the inclina¬ 
tion of the spout does not allow the shot to run out, 
the movement of shot from the reservoir stops in¬ 
stantly and completely. If the spout is tilted so that 
shot roll out the size of the pile is maintained from 
the reservoir, and a remarkably regular flow is kept 
up from the tip of the spout as long as there is any 
shot in the reservoir. A wide range of choice of rates 
of flow was found to be possible. The notches on the 
bar shown in the figure for holding the spout in any 
given position are 5 mm apart* 


For an automatic out-off the spout may be pi^od 
back to the position by the release of a spring. 
To prevent the violence of this motion from spillix^ 
some of the shot in the spout this is covered almost to 
the tip, and a suitably designed guide funnel is pro* 
vided to direct all the shot that leaves the spout into 
the weighing bucket. 

The drawing illustrates a device of this sort that 
was used with a previously described crushing tester 
for peas throughout an active season without requir¬ 
ing attention from the operator. The load reading is 
taken by detaching the bucket at leisure and weighing 
it upon a platform balance. It is emptied into the 
reservoir before attaching again and a pour-out is 
provided to make this more expeditious* It is not 
necessary to touch the shot with the hands. 

E. L. Green 

N. y. Aoeicultural Experiment 
Station, 

Geneva, N. Y. 

VOLTAGE-FREQUENCY RELATIONSHIPS IN 
ACTION CURRENTS 

The common method for studying action currents 
has been to record photograx>hicaliy their frequencies, 
amplitudes and phase angles. It has yielded note* 
worthy results. However, certain questions have 
arisen not only in regard to the interpretation but 
also in connection with the reading of such recordings. 
The most of us have read the time interval between 
successive peaks in the wave train in order to obtain 
the frequency. This method is both inaccurate and 
inadequate. Granted that pietorially all the funda¬ 
mental frequencies and their harmonic contents are 
present there is no known method for reading a non¬ 
repeating electrical wave such as we have represented 
in the action currents of nerve and muscle. In the 
vast majority of our action current records we could 
not fit even approximately a Fourier Series which 
proceeds by siues or cosines or multiples of a variable* 

There is. a method which overcomes, partially at 
least, the difficulties confronting us in a wave analysis 
of action currents. It amounts to detenuinu:^ what 
proportion of the total voltage generated lies within 
a certain frequency baud* The frequenoy-intenaity- 
pbase angle relationships are thus resolved into a 
common denominator, voltage which for practical 
purposes may be thought of as power. Power equals 
the voltage squared divided by resistance and as ws 
may hold the latter constant the voltage may be tead 
as a direct expression of power* This unit of analysis 
is not only accurate but practical; 

We have used two three-stage ampliflers, one of 
the resistance and the other of the impedance 
type, a filter circuit and an alternating emrr^ 
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nutter to fttitdy voltage-frequeney t^lationships in 
Action cnrrentB (Fig. 1). The overall frequency 



Fig. 1. A diagrauimatic aketch of the voltago-frequeucy 
meaeuring unit. 


deflection characteristic of the two ampliflers was 
linear between 100 and 6,000 cycles per second. The 
voltmeter had no frequency discrimination between 
80 and 5,000 cycles per second. All the commonly 
studied muscles of the human body have been scouted 
in this preliminary report. The subject was asked 
to tense the muscles from which action currents were 
being led off until a full-scale deflection of 9 volts 
was obtained on the voltmeter. Then as each filter 
circuit was’introduced the new reduced voltmeter de¬ 
flection was noted. Thus it was possible to determine 
what proportion of the voltage generated by the con¬ 
tracting muscles was within the frequency range being 
passed by the filter circuit. 



Pio, 2. Voltage-frequency curves for action currents 
from tiie tongue. 


Curve B of Fig 2 shows the proportion of the 
total action current voltage in a given action current 
frequency band.^ Several features of this curve strike 
our attention. Its general shape resembles that of a 
probability curve. The largest percentage of the 
voltage (44 per cent.) is expressed at 400 cycles per 
second and half of the total voltage generated falls 
between 130 and 450 cycles per second. This may be 
taken to mean that a large portion of the fundamental 
frequency is in the neighborhood of 400 cycles and 
that the second harmonic is an appreciable portion 
of the fundamental. Eleven per cent, of the voltage 
is above 1,100 cycles per second. 

Curve A of Fig. 2 is an acoiunnlative curve which 
shows what percentage of the total action current 
voltage may be expected to fall above or below a given 
action current frequency. 

From these curves wo may assume that the action 
current wave is a very complex one. It is indicative 
probably of direct, pulsating direct and alternating 
currents which may not have direct relationships with 
each other in respect to phase or time. The action 
current waves may not present harmonics. Ksther 
they may be composed of fundamental, pure sine 
waves which are generated more or less crazily by 
the extremely complicated electrical generating net¬ 
work. If this is true then we should be able to isolate 
certain generating points by means of a system of 
filters having very narrow band widths. 

It remains to test this method in a wide variety of 
problems in eloctrophysiology. 

Lbr Edward Travis 

PsYcnoPATHic Hospital, 

Iowa City, Iowa 

Theodore A. Hithtbr 
Rose Polytechnic Institute 


SPECIAL ARTICLES 


THE EFFECT OF CORTICO-ADRENAL 
EXTRACT ON ENERGY OUTPUT^ 

The effect of extracts of the adrenal gland on the 
activity of muscle has been reported by many ob¬ 
servers;^ it is to be noted that attention has been 
directed primarily, however, to the action of epineph¬ 
rine. More recently workers have reported on the 
effects produced by extracts of the adrenal cortex.* 
These investigations were in all cases carried out with 
nerve^musole preparations. The intact, normal animal 

^ Beported in brief at the joint session of the Federa¬ 
tion Of American Societies for Experimental Biology, 
Montreal, Canada, April 11, 1981. 

*M. Yoshimoto, Quart, Jour. PhysioZ., 13: 5, 
1932. 

B A. Olhrd, Compt tvad. soc. Uol, 68: 566, 1928; J. 
Stag, 99: 9f5 1928.: F, do Mira and J. Fontes, 

«6f $87, 1926; and liOO: 692, X929. 


has not hitherto been used to demonstrate the effect 
of oortico-adrenal extract on the capacity to perform 
work. The substances used, furthermore, were of 
doubtful potency. 

Dogs have been trained in this laboratory to ran in 
a treadmill, and their total energy output in excess of 
basal metabolism has been determined in a series of 
experiments. The action of cortico-adrenal extract, 
prepared as previously described* according to the 
method of Swingle and Pflffner,* and proved to be 

1 Filter transmission characteriaties were known and 
evaluated. 

*8. W. Britton and H, Silvette, Science, 73: 322, 
March 20, 1931; ibid., 373, April 8, 1931; Amer. Jour. 
PhjfBiol., 99 : 15 , 1981 , 

« W. W. Swingle and J, J. Pflffner, Amer. 
Fhlfriolij 96; 158, 1931. 
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effective on adrenalectomized cats, was then tested* 
The material was injected intruperitoneally, and the 
subsequent effects on the ability to work were ascer¬ 
tained. 

The working capacity of a normal (uninjccted) dog 
is affected by training. It increases rapidly at first, 
but later it varies only slightly from the “standard 
output.^' Pulse rates increased from between 80 to 
104 per minute during rest, to betMXMin 118 and 144 
per minute at the end of a severe bout of exercise. 
The rates returned to normal within 20 to 40 minutes 
after the conclusion of an experiment. During the 
early stages of training the pulse rates w'ere somewhat 
higher than those observed after a number of experi¬ 
ments had been carried out. The blood-sugar level 
in the normal dog showed a tendency to decrease 
during long-continued work, and to increase during 
the subsequent rest period. There was no close cor¬ 
relation between the glycemic level and the condition 
of the dog after exercise. 

Injection of extract brought about a slight rise in 
the blood sugar of the resting, unexercised animal. 
The glycemic level was liigher during experiments 
when the animal was under the influence of extract 
than when the effect of the extract was disappearing. 
Intraperitoneal injection of cortico-adrcnal extract 
considerably increased the energy output. The ex¬ 
tract was slowly acting in this ros]»ect, and exerted its 
maximum effect usually within 5 to 30 days. In one 
case, 20 cc of extract given intraperitoneally brought 
about a gradual increase in the total energy output 
in excess of basal metabolism. The increase reached 
a maximum of 115 per cent, in 10 days; thereafter 
a gradual decline in energy output was observed, and 
the previously established normal was eventually 
attained. 



Fig. 1 shows graphically the effect of the extract 
on the energy output in excess of basal metabolism 


in two groups of experiments. Extracts of the 
adrenal cortex, of proven potency in overcoming 
adrenal insufficiency, are observed to augment mark¬ 
edly the capacity of the dog to perform work. 

On man also cortico-adrenal extract has been found 
by ergographic record to increase notably the ability 
to carry out muscular exercise. 

Edward Eagle** 

S. W. BurrroN 

Physiolooical Laboratory, 

University of Virginia 

VITAMIN G AND THE GROWTH FACTOR 
IN TOMATO JUICE 

DtHUNG the course of some vitamin assay determina¬ 
tions on canned tomato juice, we obtained evidence to 
show the lack of vitamin Q (Bg) in either canned or 
fresh whole tomato juice. This is in disagreement 
with the findings of Goldberger and his associates^* “ 
and Hartley,® if we accept the statement that pella¬ 
gra, black-tongue and dermatitis are all caused by the 
lack of vitamin G. 

Evidence is also contained in table I for the differ¬ 
entiation of vituniin G and a purely growth-promot¬ 
ing factor. This distinction has previously been 
pointed out by Reader* and Williams and Water¬ 
man.® 

The animals in the group reported here were young 
rats approximately four weeks old, weighing 30 to 
40 grams each. They were placed in individual 
Bcrecn-bottomed cages and fed the following ration: 
Casein (acetic acid extracted) 18 per cent., cornstarch 
66 per cent., Osborne and Mendel salt mixture 4 per 
cent., lard 10 per cent., and cod liver oil 2 drops per 
rat daily. After one week of depletion on the basal 
ration devoid of all factors of the B complex, constant 
weights were obtained. Graded doses of tomato juice, 
as indicated in the table, were then fed daily in 
separate cups for an eight weeks' period. Weights 
of the animals were recorded daily as well as 
symptoms of deficiency. 

In the groups that lived long enough to develop 
a dermatitis, it always appeared in approximately 44 
days, regardless of the amount of tomato juice fed. 
That the dermatitis shown by these rats was of nutri¬ 
tional origin, and not of epidemic nature, is indicated 
by the fact that they were kept on the same racks as 
some rats used in vitamin A assay experiments, and 

e P. F. duPont fellow in phyBiology. 

i Goldberger^ Whoelor, Lillie and ^gers, U, S. Public 
Health Reports, 42: 1299, 1927. 

* Goldberger and Wheeler, U. 8. Public Health Re¬ 
ports, 43: 1385, 1928. 

8 Hartley, 1930 (personal communication to Sherman 
and Smith), ‘^The Vitamins/' p. 139, 1931. 

eReader, Bioohem. J,, 24: 1827, 1930. 

8 Williams and Waterman, J. Biol, Chem., 78; 3ll> 
1928. 
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TABLE I 


Pose 


No. rata in 
group 

Days lived. 
Average 

i 

Polyneuritis* 
developed on 
day. Average 

Dermatitis 
developed on 
day. Average 

Average gain 

8 weeks 







gms 

Neg. controlB , ,, 

5 

23 

13.4 

None 

-12.4 

3 cc freah jiiico . 

7 

46 

28.8 

None 

- 9.80 

3 rc canned 

i r » 

,, 7 

45.8 

27.1 

None 

-11.0 

4 cc. fresh 

r < 

.. 7 

50.28 

44.1 

43.57 

-11.0 

4 cc canned 

i i 

. 7 

54.9 

51.85 

43.4 

- 4.14 

5 cc fresh 

11 

„ 7 

5fi 

51.1 

43.1 

- 1.8 

6 cc canned 

i i 

.. 7 

50 -t 

53.16 

45.16 

+12.7 

6 cc fresh 

i i 

7 

56 + 

55.0 

44.1 

+ 1.3 

cc canned 

1 i 

7 

.56 + 

66 + 

44.7 

+ ;iJ.o 

7 cc fresh 

i ( 

.. 7 

56 + 

56 + 

43.5 

+ 6.1 

7 cc canned 

i i 

. 7 

06 + 

50 f 

43.0 

+10.3 





Average 43.8 



Autopyioa in all cases confirmed the symptoms shown. 

^ Hovero type. 

2 00 + indicates animals still alive at termination of 
experiment. 

a Boeelmut Brand. 

these rats showed no dermatitis. This shows the 
absence of vitamin G from the tomato juice. 

On the smaller quantities of juice, the rats showed 
a loss of weight and on the larger doses a gain. It is 
shown that this gain can not be correlated with any 
presence of vitamin G and probably is not related to 
the presence of vitamin B (Bj) since Reader^ and 
Williams and Lewis*^ have shown the absence of 
growth when rats were fed an abundance of this 
vitamin. This growth factor, therefore, probably 
is Reader’s or the vitamin F, of which Sure, Smith 
and Kik^ apeak. 

R. G. Daggs 
A. G. Eaton 

Depaetmknt or Vital Economics, 

Univeesity or Rochester 


ARE LEAF LIPIDES RESPONSIVE TO 
SOLAR RADIATION?^ 

Eaperibncb reported elsewhere^ led to the present 
inquiry. The earlier work had shown a consistent in¬ 
crease of lipide content in various plant species reared 
under Vita glass in comparison with common gloss. 
Vita glass is one of the several products which trans¬ 
mite greater proportions of both ultra-violet and infra- 

“WiUiams and Lewis, J, Bioh CAem., 89: 276, 1930. 

Tgure, Smith and Kik, Science, 73: 242, 1931. 

^PubUshed with the approval of the director of the 
Wiseonsin Agricultural Experiment Station, 

*W. B, Tottingham and J. G. Moore, **8ome Phases 
of Plant Development under Vita Gloss,** Jour, Agric. 
Beuwch, 48: 183-163, 1931. 


red radiations than does common glass. Additional 
evidence of favorable rdles of this glass has been 
obtained which can not be presented in detail here. 
Livingston Globe tomato plants transplanted to the 
field from beneath Vita glass have yielded an earlier 
and larger crop than plants simultaneously trans¬ 
ferred from common glass; and Early Fortune cucum¬ 
ber plants have developed more rapidly under Vita 
glass than under common glass in the early spring, 
ultimately producing larger fruits in the green¬ 
house. In these cases the air temperature was main¬ 
tained essentially equal under the two forms of glass 
by use of a fan. Inasmuch as the tomato {Lycoper- 
sicum esculentum) had responded prominently in the 
manner indicated above, it was subjected to special 
examination of the lipide fraction. 

A large quantity of leaf tissue was taken from 
potted plants of the Bonnie Best variety late in Feb- 
ruai’y. The height under common glass at this time 
was about 30 cm, while development had recently 
been noticeably more rapid under Vita glass. 

Hot alcoholic extraction of 740 gm leaf tissue, as 
free from petioles as feasible, yielded about 12 gm 
of crude lipides. Determinations on separate samples 
of leaf blade tissue® indicated the presence of 1.76 
per cent, chlorophylls (as potassium chlorophyllins) 
0.007 per cent, carotin, and 0.053 per cent, xautho- 
phylJs in the dry tissue beneath common glass; with 
1.50, 0.017 and 0.068 as the corresponding percentages 
under Vita glass. From the partially purified lipides 
precipitation of the sterols was effected as digitonides 
after saponification. In this form they amounted to 
0.81 per cent, of the dry tissue under common glass 
and 0.87 under Vita glass. It is probable that alco¬ 
hols of high molecular weight other than sterols and 
fatty acids associated with both in waxes were pres¬ 
ent, but these possibilities have not yet been investi¬ 
gated. 

While the values here found for leaf pigments may 
bo considered abnormal it must be recognized that the 
conditions of illumination, in relation to the require¬ 
ments of this species, were also abnormal at the date 
of sampling, and had been more so during midwinter. 
It appears that the plane of carotinoids, and to a less 
extent that of sterols, has been favored by the in¬ 
creased radiation under Vita glass, with a corre¬ 
sponding decline in the content of chlorophylls. To 
be sure, the percentage fluctuations in lipide compo¬ 
nents here observed are of small magnitude. Their 
possible import would become more apparent were 
they converted to actual weights of constituents in 
equal numbers of plants under the two forms of gloss. 
No record of plant yields were token in this instanee, 
but our earlier records, already mentioned, show 

* With the aid of E. B. Tobey, graduate student. 
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marked increase in tissue production by the tomato 
under Vita glass. In view of the rdle of lipides, and 
particularly their fatty acid and sterol components, 
aa carriers of energy, even small variations within 
this compositional fraction of plant tissue merit at¬ 
tention. Yet variation of its proportions in tissue 
might bear little relation to the potency of a growth 
promoting factor. One must admit that such a factor 
might either induce a growth rate parallel to its own 
accumulation or become activated to a special func¬ 
tion without increase in amount. In the former case 
there would bo no difference in percentage of the 
compound concerned as radiation treatment varied, 
while in the latter case it would decline in proportion 
as the tissue developed. In the present instance the 
increased content of carotinoids and sterols is merely 
suggestive of a causal relation of these lipides to 
increased vegetative development. 

The observations here briefly presented increase the 
desirability of further investigation of the influences 
of solar radiation in plant growth. As suggested in 
our earlier paper, it will be desirable to isolate the 
effects of ultra-violet from those of infra-red radia¬ 
tions, as may be accomplished by the use of a water 
cell to absorb the latter spectral region. 

W. E. Totting HAM 

Dkpartmknt or AafticuLTimAL Chimistey, 

■Univebsitt or Wisconsin 


EFFECT OF DISSOLVED CO^, ON THE 
pH OF WATER 

The recent letter in Science by Mr, Emil Truog 
concerning the hydrogen-ion concentration of water 
in which carbon dioxide is dissolved, prompts me 
to present the following calculations which were made 
several years ago in connection with some calcalations 
on the lead carbonate equilibrium, and which, I think, 
have not appeared elsewhere. 

Setting up the familiar equations of carbonate 
equilibria with values of the constants indicated, 

(1) fH*] [OH']=K, = 0.54 x10‘« (20^ C.) 

(2) [H*] [HCO/]/[H,CfO,]=k, = 3.18x10-^ (20^) 

(3) [IV] [CO "]/[HCO.']=k, = 3.54x10-“ (20®) 

(4) [H,CO,]=ncP nc = .O303 (20°) 

(4) fH,CO,]=npP iic = .03»3 (20'') 

(6) [H^] = 2 [CO."] + [HCO/] + [OH'j 


we arrive at the following equation containing only 
constants and the two unknowns, [H*] and P 


(6) [H*] = 


2k, k, neP 

... " ' 4' 


k, neP 

"[hT 


im 


This equation (6) is solved for [H+] by substituting 
values of P, the partial pressure of 00^ with which 
the pure water is in equilibrium, 



The curve of pH plotted against log of the partial 
pressure of CO^ is practically linear from one atmos¬ 
phere of COg to about 10"^ atmospheres (which iti- 
cludcs the range usually encountered) and for a 
pressure of CO^, corresponding to 350 parts per mil¬ 
lion in air—an average value—gives a calculated pH 
of 6.68 which agrees well with the value given by 
Truog. Prom 10-® of an atmosphere of CO, to aero 
pressure of CO,, the curve rapidly approaches the 
dissociation constant of pure water as asymptote. 
The curve shows these results graphically. 

Harold T. Btok 

National Research Fellow, 

Phtsics Department, 

University or CAUroRNiA 
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HOW THE OTHER HALF LIVE' 

By Professor ROBERT HEGNER 

THE JOHNS HOPKINS UNIVERSITY 


The title of my address this evening was called for 
by our secretary eight months ago; this made it nec¬ 
essary for me to select a title broad enough to cover 
anything I might wish to say. I was quite certain at 
the time that 1 would talk about parasites. I might 
equally well have chosen the title “How the Neglected 
Half Live'' instead of “How the Other Half live,” 
since very few zoologists seem to realize what a large 
part of the animal kingdom consists of parasites. 
Those of us who have selected parasitology as a field 
of research know that every species of animal that 
has been studied carefully harbors within it one or 
more species of parasites. Man, for example, is 
known to be parasitized by about 25 different species 
of protozoa, 85 different species of worms and an un- 

^ ^ Address of the vice president and chairman of Sec¬ 
tion F, American Association for the Advancement of 
Science, presented at the Zoologists* dinner in New 
(Cleans on Peceraber 30, 1931. 


certain numlior of different species of arthropods, the 
exact number depending on one*s definition of a 
parasite. Many of these parasites appear to exist 
only in man. A similar condition prevails among 
domesticated animals and common wild animals and 
probably is universal. Hence it would appear that 
there are at least as many species of animal parasites 
as there are species of animal hosts for them to live 
in. 

The number of individuals belonging to various 
species of parasites is astounding. The number of 
ciliates in the stomach of a cow, or cecum of a horse, 
the number of flagellates in the cecum of a guinea- 
pig, the number of malaria parasites in the blood of 
a human being suffering from malaria, and the num¬ 
ber of amoebae in a dysenteric patient mounts into 
the billions. 

Parasites have attracted more attention in recent 
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years than formerly, but I believe zoologists in gen¬ 
eral still feel that there is some fundamental differ¬ 
ence between free-living and parasitic animals and 
that the latter are of no particular importance as 
material for teaching purposes and research. This 
seems clear from the relatively small amount of space 
devoted to parasitology by teachers of zoology who 
have recently published text-books to fit their courses. 
For example, the “Invertebrate Zoolog>'” used in the 
course at Woods Hole includes outlines for the study 
of 97 species of animals, only 5 of which are parasites, 
A text-book designed for courses in college zoology 
and written by well-known zoologists at the Univer¬ 
sity of Missouri contains accounts of only three para¬ 
sites and devotes eleven of a total of 585 pages to 
parasites and parasitism. A biology prepared for 
college students by a professor at Yale University 
contains 501 pages; two sections of this book oom- 
priaing 22 pages are devoted to parasites. In a book 
on eeology written by a professor of zoology at Duke 
University, the subject of parasitism is relegated to 
the next to the last chapter and occupies 21 of a 
total of 417 pages. I feel free to criticize others for 
neglecting parasites in their text-books, since I have 
been guilty of the same offense. 

Every one, I tJiink, will agree with me that such a 
vast assemblage of animals deserves to be treated 
more fully than those statistics indicate is now being 
done. 1 should like to detail to you at some length 
the many advantages parasites present for biological 
study; how easily they may be obtained in large 
numbers; how interesting are their relations to their 
environment; how numerous are the problems of 
fundamental biological significance offered by them; 
and what great opportunities they give us, especially 
for the study of experimental evolution. However, 
because of lack of time, I will limit myself to a dis¬ 
cussion of one group of parasites in a single host, 
namely, the protozoa of man. 

For hundreds of years investigators have been 
studying the structure and physiology of the human 
body, and no other animal has ever been subjected 
to such careful and exhaustive examination. How¬ 
ever, when all this knowledge has been assembled, it 
represents only half of the story. What is lacking is 
a knowledge of the fauna that use the human body 
as a residence, a food supply and a common carrier. 

When one observes a relative or a colleague he may 
think he is seeing an individual, whereas, as a matter 
of fact, he is really looking at a menagerie. The 
human body may appropriately be compared to a 
zoological garden closed for the winter. The animals 
are there but one can’t see them because they are kept 
concealed behind closed doors. Similarly the pro¬ 
tozoan parasites of man are concealed from view be¬ 
cause they all live inside of the body. But a proper 


You ka liw 

examination will reveal them and 1 propose tins 
ev^ing that we take a peep through the keyhole into 
this uihrvelous assemblage of animal life. 

The protozoan parasites of man may conveniently 
be divided into two groups on the basis of habitat. 
One group live in the digestive tract and are oom- 
monly knuwm as intestinal protozoa. The other group 
live in the blood stream and arc known as blood- 
inhabiting protozoa. These protozoa do not wander 
all over tlie body at will, but each of the 25 species 
that occur in man is definitely localized in some par¬ 
ticular region of the body, just as free-living animals 
occupy definite habitats on the surface of the earth. 

It is surprising to most people to learn that about 
one half of the general population are infected with 
a mouth-inhabiting amoeba. This organism lives in 
the tartar around the base of the teeth. It has been 
accused of being the causative organism of pyorrhea 
but has not been definitely incriminated. Transmis¬ 
sion from one person to another no doubt takes place 
by contact. The logical conclusion is that those who 
are not infected have never been kissed. Human 
nature being what it is, there is no known method of 
preventing the spread of this amoeba. The other 
protozoon that lives in the mouth is a flagellate that 
is also probably non-pathogenic, although it occurs 
more frwiuently in diseused than in healthy mouths. 

The two species of protozoa that live in the small 
intestine must be able to maintain themBclves there 
against the rapid movement of food from the stomach 
to the large intestine. One type is a flagellate which 
possesses a sucking disc, by moans of which it at¬ 
taches itself to the intestinal wall to prevent being 
swept away. The other type is a coccidium which 
maintains itself by penetrating the cells of the in¬ 
testinal wall. Coccidia are all pathogenic but are 
very rare in man. 

The ten different species of protozoa that live in 
the largo intestine are all more or less similar as 
regards their life histories. Most of them live iu 
the lumen of the intestine and are harmless; but two 
of them, an amoeba and a oiliate, are responsible for 
the production of dysentery and are often lethal. 
Although 10 per cent, of the general population is 
infected with the dysentery amoeba, most of those 
infected are in the carrier condition, that is, although 
the organism is present, the human body is able to 
repair the damage oansed by it so rapidly that nb 
symptoms appear. This pathogenic amoeba is par¬ 
ticularly prevalent in tropioal countries and Is re¬ 
sponsible for thousands of deaths every year. For¬ 
tunately, several drugs speoifio for this oxganiism 
have been discovered, and whereas formerly patient 
were almost certain to die in agony, now pe^peit 
treatment just as certainly restores Uie pattet to 
health. 
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Thd coliaie that eauM dysentery in man is of con¬ 
siderable interest because we share it with monkeys 
and pigs; probably 80 per cent, of the pigs in this 
country have intestines swarming with this ciliate. 
Apparently they do not injure the pigs in any way^ 
but the cysts that they produce are sometimes 
swallowed by susceptible human beings in whom they 
bring about dysenteric conditions. Most people are 
evidently not susceptible to this oiliatc, since our food 
and drink must frequently be contaminated. A study 
of the cases tliat do occur reveals the fact that the 
patients had been associated in some way with pigs 
or had eaten insufficiently cooked pork products. 

The other protozoan inhabitants of the large in¬ 
testine of man are all supposed to be non-pathogenic^ 
although certain protozoologists claim that several 
species of flagellates bring about intestinal distur¬ 
bances. From about 5 to 60 per cent, of the general 
population may be iiifectcd with these intestinal 
protozoa. Inasmuch as no antagonism exists among 
these organisms and one person may be infected with 
the entire job lot assortment, it is probable that all 
but a very few of us have been unconsciously fur¬ 
nishing a residence and a food supply for several 
of these parasites and were totally ignorant of it. As 
a matter of fact, the material used in my laboratory 
at the Johns Hopkins University for the study of 
these protozoa is almost all furnished by the labora¬ 
tory staff. 

There is on interesting relation between these in¬ 
testinal protozoa and the character of our diet. Meat- 
eating animals are not ordinarily infected with them, 
but vegetarians are very highly parasitized. This 
situation led to some experimental work which has 
demonstrated the effectiveness of animal proteins in 
preventing infection and of carbohydrates in inten¬ 
sifying infections. Casein seems to be the best of the 
proteins- A diet consisting largely of casein soon 
brings about a decrease in the number of certain 
prganisms and often leads to their total elimination. 
Starch, on the other hand, provides a favorite article 
of food and results in an enormous increase of cer¬ 
tain of these protozoa. The fact that rate fed on a 
high protein diet lost their intestinal protozoa sug¬ 
gested at once the treatment of htunan infections by 
modifying the diet. A series of menus were prepared 
in which animal proteins predominated, but which 
included suck items as pickles and strawberries to 
make the food more palatable. The results when 
applied to human patients suffering from digestive 
disturbances due to certain protozoa were very strik¬ 
ing; in many cases the protozoa disappeared along 
with the sympiomi within a week. Two objections to 
tins treatment have been reported; one patient was 
unaUa to get strawbemee and another patient just 
conl^’t eat 


The blood-inhabiting protozoa of man are local in 
their distribution. The leishmanias, which cause kala- 
azor and oriental sore in the For and Near East, and 
cutaneous ulcer in South America, are flagellate pro¬ 
tozoa, all pathogenic and some of them very danger¬ 
ous. The organism of kala-azar destroys thousands 
of human lives every year in Asia. Oriental sore is 
a disease that is called Delhi boil by the inhabitants 
of Bagdad, and Bagdad sore by the natives of Delhi 
It is not a fatal disease, but leaves permanent scars in 
its wake. It is apt to occur on the face, being trans¬ 
mitted by a biting sand-fly. One attack gives im¬ 
munity, hence it is the custom in certain eastern re¬ 
gions to inoculate children on some part of the body 
other than the face much as we vaccinate against 
smallpox. The resulting infection is mild, g^ves im¬ 
munity and hence insure.^ against facial disfigure¬ 
ment. It is becoming increasingly more difficult, 
however, because of modem styles of dress, to find 
a part of the body for vaccination that is not exposed. 

Trypanosomes that are responsible for African 
sleeping sickness are also flagellates. They live in 
the blood stream and are transmitted from one host 
to another by tsetse flies. They are able to live not 
only in human beings but also in game animals, espe¬ 
cially antelope; hence the flies have a constant res¬ 
ervoir from which they may become infected. Large 
sections of Africa are uninhabitable because of the 
presence of these protozoan organisms. Drugs have 
been developed in Germany, France and the United 
States that are effective against sleeping sickness if 
administered in the early stages of the disease. 
African sleeping sickness should be distinguished 
from Encephalitis Icthargica, a type of sleeping sick¬ 
ness that occurs in this country and is an entirely 
different disease, the causative organism of which is 
still unknown. 

Perhaps the most interesting of all the protozoa 
that live in man is the malaria organism. Malaria is 
undoubtedly the most important disease in tropical 
and subtropical regions and in some respects is the 
most important of all human diseases, since it is 
responsible for preventing the colonization of vast 
areas in the most fertile regions of the earth. As 
you all know, only female mosquitoes are able to 
transmit the disease, and even the female is quite 
innocent of any harmful intention, since she doesn't 
know the blood she sucks into her stomach is loaded. 
When she bitea she regurgitates juices from her 
salivary glands into the blood stream of her vietim^ 
and in this salivary secretion are suspended the in- 
feotive stages of the malaria organism. Malaria 
could easily be eradicated therefore, if we oould teach 
mosquitoes not to spit. Malarial organisms oeenr in 
birds, monkeys and other animals as well as in man, 
but tbe bird malaria parasites are unaMe to set tip in- 
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feotions in human beingo. We are not yet certain 
whother the parasites of man and monkeys are capable 
of setting up cross infectious. 

Much can be done to control malaria by killing 
mosquitoes, but there are still many problems un¬ 
solved. One of the most important of these is the 
problem of relapse. Quinine and the new drug 
plasmochiu destroy most of the parasites in a patient 
and give relief from symptoms, but they do not or¬ 
dinarily eliminate all the parasites and the host is 
thus in the carrier condition and liable to suffer a re¬ 
lapse at any time. What wo need more than any¬ 
thing else to aid us in eradicating malaria is a drug 
that will destroy all the parasites in an infected per¬ 
son and thus prevent relapses. Many chemists and 
zoologists are now engaged in studies directed toward 
the discovery of such a drug. 

Even if all the parasites are destroyed, we are in 
constant danger of reinfection. You probably all 
know about the student who was once asked to name 
a famous parasitologist of the past. '^Milton," he 
replied, ^^because Milton wrote Tarasites Lost’ and 
Tarasites Regained.’ ” The problem of reinfection 
must be solved by those who are in charge of our 
public health activities. As every one knows, the most 
conspicuous successes in the field of public health 
have been the campaigns for the eradication of such 
diseases as malaria and yellow fever. In fact, the 
residents of the Panama Canal Zone call a policeman 
if they are attacked by a mosquito. 

Sometimes one type of parasite preys upon another 
type of parasite. An interesting and important case 
of this so-called hyperparasitism that has attracted 
wide-spread attention during the past decade is that 
of the effects of malaria on general paralysis or 
paresis. Malarial organisms, when inoculated into 
patients suffering from general paralysis, bring about 
a distinct improvement in the course of the disease. 
Patients are allowed to go through eight or nine 
malarial chills and fever and are then treated with 
quinine to check the malaria. The results of investi¬ 
gations of this type carried on in various parts of 
the world have almost all been favorable. 

This review of the protozoan parasites that live 
in man may serve to refresh your memory regarding 
these interesting animals, but to determine satisfac¬ 
torily how the other half live it is necessary to follow 
their entire life cycle from the invasion of a host 
to the escape of tlie offspring from that host. Much 
research is necessary to work out life cycles and the 
view-points of investigators working in several differ¬ 
ent fields must be combined before a satisfactory en-' 
semble is attained. Zoologists are primarily inter¬ 
ested in the taxonomy, morphology, physiology and 
development of the parasite; medical men are more 
interested in the reactions of the host than they are 


in the parasitic organisms that cause the diseases; 
and students of hygiene and public health emphasize 
those phases in the life oyde that have a bearing 
on the transmission of the parasite from one host 
to another. 

1 have attempted to combine the view-points repre¬ 
sented by these three types of investigators into one 
program which I call “Host-Parasite Relations.” In 
this program the events in the life cycle of the para¬ 
site, the reactions of the host to the invasion of the 
parasite, and the transmission of the parasite from 
one host to another are arranged in logical order be¬ 
ginning with the exogenous existence of the organism. 
Such a program may be compared with the study of 
a free-living protozoon involving the investigation of 
its life cycle, the interactions between it and the en¬ 
vironment and its geographical distribution. There 
is no real difference between free-living and parasitic 
protozoa except that of environment, and the en¬ 
vironment of parasites appears to be remarkably 
similar to that of free-living animals when the two 
are analyzed carefully. 

Perhaps the best stage with which to begin a study 
of host-parasite relations is that during which the 
organism is transmitted from one host to another. 
Among human protozoa this is accomplished either 
by an intermediate host, for example by mosquitoes 
in malaria or tsetse fiies in sleeping sickness, or by 
cysts that are swallowed in contaminated food or 
drink as in amoebic dysentery. It can not be too 
strongly emphasized that the parasite is passive and 
the host active during transmission and that conse¬ 
quently we are responsible for our own infections, 
either because we fail to prevent mosquitoes or other 
blood-sucking insects from biting us or because we 
allow our food and drink to become contaminated 
with fecal material containing protozoan cysts. 

After gaining entrance to the body the protozoa 
are distributed to the primary sites of infection either 
in the blood stream or by the movements of the 
alimentary canal. This distribution is brought about 
almost entirely by the physiological activities of the 
host, the parasite remaining passive. The site of 
infection, whether the red blood cells, blood plasma, 
endothelial cells, muscle cells, mouth, duodenum or 
colon, is no doubt largely determined by the reactions 
of the different parasites to various stimuli; jnat as 
free-living protozoa become localized in particular 
types of habitats in a pond or in the ocean. 

During the period when a protozoan parasite is 
becoming established in the human body there is a 
struggle going on between host and parasite. The 
host exhibits a natural resistance to infection which 
the parasite must overcome. For example^ the acid 
Condition of the stomaeh contents is detrimental to 
active protozoa; this obstacle is overeome by hMh 
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tinai pratozoA by tbe production of cysts whose walls 
resist the notion of the dig^tive juices and enable the 
organism to pass through the stomach unharmed. To 
a zoologist who has attempted to rear pure lines of 
free-living protozoa, one of the most remarkable fea¬ 
tures involved in the life cycles of parasitic protozoa 
is their ability to remain vigorous for an indefinite 
number of generations in a medium that is prac¬ 
tically constant in temperature, density, chemical 
composition and food content. For example, the 
parasite of bird malaria with which we have worked 
in my laboratory for the past twelve years was ob¬ 
tained by Dr. Eugene Whitmore from an English 
sparrow in Brooklyn, N. Y., in 1913 and has lived 
in canaries ever since, multiplying once per day by 
asexual reproduction without the intervention of 
sexual reproduction or endomixis and without any 
perceptible loss of vigor. During this period these 
parasites have passed through over 6,600 asexual 
generations. 

The interactions of host and parasite result in vari¬ 
ous changes in both organisms. If the host does not 
successfully resist the parasite it suffers injury, as 
evidenced by the appearance of symptoms which may 
lead to death. Or the host may build up resistance 
against the parasite, thus becoming immune and re¬ 
covering from the attack. Often an equilibrium is 
established between host and parasite, the injuries of 
^the host being repaired as rapidly as inflicted; the 
host thus becomes what is known as a carrier. Any 
change in the host that lowers its resistance and any 
change in the parasite that increases its virulence up¬ 
sets this equilibrium, and the attack of the parasite 
again brings about the appearance of symptoms. 

One of the most interesting phases of our program 
is that of host-parasite specificity. In many cases a 
particular species of host is parasitized by species of 
protozoa that occur in no other species of animal. 
Thus the 26 species of protozoa known to live in the 
human body are rarely found in lower animals. The 
rat, for example, which is so closely associated with 
man and lives on a somewhat similar diet, is para¬ 
sitized by at least seven species of protozoa that be¬ 
long to seven genera represented among human pro¬ 
tozoa; these seven species, however, are morpholog¬ 
ically different and may easily be distinguished from 
species belonging to the same genera in man. This is 
not true when the protozoa of man and monkeys are 
compared. Of the 25 species that live in man, 20 in¬ 
distinguishable from them have been reported from 
monkeys and only 3 species have been recorded from 
monkeys that are not known to live in man. The 
assumption is reasonable that animals whose parasites 
resemble each other closely are near of kin. If this 
is true, w« may add the species identity of parasitic 
protoeoa to the other types of evidence that lead us 


to believe in the close kinship between monkeys and 
man. 

The protozoan parasites that 1 have described Uiis 
evening are considered to be normal inhabitants of 
the human body, and all of us probably serve as 
hosts for one or more species. The expression “we 
all’’ often applied by Southerners to a single person 
appears, therefore, to be quite appropriate. In 
many regions, where such diseases as malaria occur, 
every human being is infected from soon after birth 
until death. Fortunately for us, most of our pro¬ 
tozoan parasites are not destructive, and we carry 
them about with us unharmed. It isn’t pleasant, 
however, to realize how many millions of creeping 
microbes use our bodies as a protozoan universe, and 
it is natural for us to want to do something about it. 
Much has been done and is being done. Malaria, 
amoebic dysentery, sleeping sickness and other pro¬ 
tozoan diseases of man have lost much of their ter¬ 
rors because therapeutic agents and methods of con¬ 
trol have been discovered and put into practice. 

However, protozoology needs more publicity than 
it has at present; probably not one person in a car¬ 
load even knows that such creatures as protozoa 
exist. Perhaps, in course of time, biologists may be 
able to defaunate the human body and thus initiate 
a race of supermen. Modern facilities for rapid 
transit are, however, making this continually more 
difficult Disease-producing organisms may be trans¬ 
ported from one locality to another and for long dis¬ 
tances either by human carriers or by intermediate 
hosts. The intermediate hosts of protozoan parasites 
are usually flies and bloodsucking insects; those are 
frequently transported from one country to another. 
It is usually not necessary, however, to take drastic 
action for the purpose of preventing the importation 
of animal parasites into the United States because of 
their complicated life-histories. For example, trypan¬ 
osome diseases can not be transmitted in a locality 
where certain species of tsetse flies are absent, even 
if animals with trypanosomes in their blood are pres¬ 
ent in large numbers. 

One field in which the study of the protozoa of 
man has taken a leading rOIe is that of rendering the 
tropics as habitable for man and his domesticated 
animals as are the temperate regions of the earth. 
Such conquests as that of malaria and yellow fever 
in Havana and the Panama Canal Zone have a dis¬ 
tinct bearing upon one of the greatest problems be¬ 
fore mankind at the present time—the problem of 
population. Statistics show that the world’s popula¬ 
tion has increased about two and one half times dar¬ 
ing the past century. Many methods of preventing 
further inereasee in population have been suggested, 
but no one can predict wbat the future may have in 
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store for us in this direction. We mtist, however, 
face the problem that confronts ua to-day. In 
tropical countries largo areas of land exist that are 
now sparsely inhabited and unproductive. That these 
tropical regions can be made lioalthful to men from 
the colder regions of the earth has been proved again 
and again by various nations that have founded 
colonics in the torrid zone. To do this it has only 
been necessay to control certain diseases, and these 
diseases have been for the most part due to animal 
parasites or their transmitting agents. 

My remarks this evening may lead you to believe 
that we think we really know something about the 


protozoa of man. This, however, is far from the 
truth. One has only to look back to the situation that 
existed 30 years ago to realize our own position to¬ 
day. Zoologists in 1900 believed that they wore liv¬ 
ing in an enlightened age, but now we know that 
they were densely ignorant. It seems probable that 
in 1960, 1931 will likewise be considered among the 
zoological dark ages. Hence, although we have made 
a good beginning in the study of parasitic protozoa 
we must continue our efforts until we are able to 
escape from the humiliating condition that exists at 
the present time and man ceases to be held in bondage 
by his invisible fauna. 


OUR DEBT TO FARADAY’S EPOCH’ 

By Professor DUGALD C. JACKSON 

MASBACBtlBETTB IHSTITUTX Or TECHNOLOGT 


Okb htindred years ago the first third of the nine¬ 
teenth century was drawing to a close, as now is the 
first third of the present century. You may reflect 
that the stated facts are obvious and that the whole 
statement is a platitude. I center your attention on 
them with the clearly defined purpose of emphasizing 
the debt which we, in this first third of the present 
century, owe to discoveries originating in that signifi¬ 
cant first third of the immediately past century. 

Using that first third as a landmark; James Watt, 
the founder of mechanical engineering, had already 
proved the usefulness of his conception of the steam 
engine; Lavoisier, the father of modern chemical 
thought, had just been guillotined by the revolution¬ 
ists in Paris. Science and engineering had taken on 
new aspects, and the spirit of inquiry was abroad in 
a newly felt freedom. 

Exclusive of those features of sentiment and re¬ 
ligion, which must bo dealt with independently be¬ 
cause they are primarily of intellectual and spiritual 
moment, rather than pertaining to the physical condi¬ 
tions of health, comfort and convenience of the body, 
we are primarily dependent in our present-day living 
methods on a few great modem developments. Pre¬ 
ventive medicine, sanitation, sound food preserva¬ 
tion, transportation by water, rail and highway, elec¬ 
tric quick communication, ready transmission of 
power, convenient artificial illumination, largely de¬ 
termine our relatively great assurance of health and 
comfort in life compared with the conditions of a 
couple of centuries ago. 

I wonder whether any of you express to your¬ 
selves and associates doubts regarding the relative 

1 Address delivered at the celebration of Paraday’s 
life held in New York on November IS, 1982, by the 
New York Museum of Science and Industry. 


advantages in favor of our present status measured 
in health, comfort and opportunities for all men 
and women in the democratic countries, compared 
with the conditions of the common people of the 
great countries of a few generations ago. If you do, 
I assure you that it is because you have failed to 
study the effoct of the changes of conditions; or, hav¬ 
ing studied them, you have failed to accurately in¬ 
terpret their meaning. When I speak thus in com¬ 
parative favor of our own times I refer not only to 
average opportunities for health, comfort and happi¬ 
ness in life, but also to the conditions available par¬ 
ticularly for those who are little favored with in- 
fiuenoe or money. 

If you wish a bit of my meaning more fully illus¬ 
trated, I invite you to drive through the Vannland 
and Dalecarlia provinces of Sweden, as my wife and I 
did last summer in a pigrimage to the birthplace, 
school place and tomb of John Ericsson. And then 
compare, feature by feature, the present comfortable, 
well-supplied life of the present dwellers, living secure 
In that community, with the sordid hardships of the 
life there several generations ago, which are iden* 
tically described by Selma Lagerldf in her dis¬ 
tinguished saga of Gcieta Berling. I am soi^ that 
the sordidneas and hardships of the older life and the 
relatively healthful, comfortable and happy 
tions of the present life in the area will you. 

The changes are revolutionary and heavily favorable 
to the preeent. Food is now certain for alL Childm 
are bom under sanitary eonditions and with suitable 
medical aid. The sick are properly oared for. P«6d- 
nets of the farms, forests and mines are of definite 
value. Reasonable periods of aleop «id 
are within eommand of id)« Shelter and 
oaemred. This makea a deepHmated omriraM 
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acmdilicmB ta the older period; and tiie healthier and 
happier hne« are mostly associated with the later 
period. 

We may reasonably ask how this diflfcrence has 
come to pass. The answer is in terms of enlarged 
science and broadened engineering; in rail transporta¬ 
tion and steam navigation, antomotivc highways, quick 
electrical communication by telegraph and telephone, 
ready transmission of electric power generated from 
water-power, convenient sources of artificial illumina¬ 
tion, preventive medicine and sanitation. One swal¬ 
low does not make a summer nor one snowflake a 
winter, but the given example is indicative. A scien¬ 
tist is skeptical in drawing conclusions (and the com¬ 
petent engineer is a scientist), but he does not mis¬ 
construe facts and determined relationships. One of 
Ihc hindrances which occur when one tries to secure 
u fair and accurate understanding, from such a com¬ 
parison of the present with the poet, lies in the dif¬ 
ficulty of divesting a mind of present-day knowledge 
when considering the post, and thus the conditions of 
the past are given an interpretation which is unduly 
favorable because it is flavored by knowledge ex¬ 
tracted from the present. Critics of our present-day 
social organization frequently fill with this error the 
comparisons which they make. Obviously there are 
faults in our present social organism. Wo all know 
that they are many and are sometimes grossly un¬ 
fair as between men; but they are not so many or so 
unfair os in previous centuries. To prescribe a cure 
calls for keener relating together of facts than usually 
characterizes self-constituted social physicians. 

But that first third of the nineteenth century— 
what of it and why our debt to it? 

In the early part of that period, Fulton, the father 
of steam navigation, produced the first operating 
embodiments of the steamboat, the conception of 
which had come to him a few years earlier. George 
Stephenson, the father of railroad transportation, in 
this period wrought out in metal his conception of 
the iron horse as a device with smooth wheels run¬ 
ning on smooth rails and yet capable of drawing 
after it great loads; and in 1829 he conclusively 
proved against all skeptical opinion that his device 
outclassed horses as a motive devica Morse had his 
groat conception of the eleetrie telegraph during 
the period, although it was some years later before 
he succeeded in embodying his conception in a suc¬ 
cessfully working telegraph structure, and it was some 
decades more before Bell produced the telephone. 
Faraday, :fh6 gifted experimenter in the fields of 
chemistry, metallurgy, eleotrocheraistry, electricity 
and mug^etism, in that period laid the foundation 
for power and eleetrieal illnmina- 

tiqn 


There, in that one third of a century, lie the roots 
of all our developments of steam navigation, rail 
transportation and electric communication which have 
made, for moat of the world, one harvest; and in the 
end will apparently succeed in making it of one 
heart. 

Our hearts are torn by pathetic aooounts of drought 
and flood and succeeding famine in the centra] prov¬ 
inces of China. We, in this country, which is 
bound indissolubly togetlier with bonds of quick com¬ 
munication and efficient transportation, find it diffi¬ 
cult to believe that starvation following faOure of 
crops in inland China is due mostly to ancient and 
rudimentary means of communication and transpor¬ 
tation, and not to mismanagement. But such are 
the facts. A short century ago, starvation of popula¬ 
tions by famine was of common-place occurrence 
after the failure of crops in almost any of the in¬ 
land provinces of India, which country has a popula¬ 
tion measurably in keeping with that of China. To¬ 
day the occurrence of famine in acute degree in India 
is beyond the margin of our thought. This cliange 
in India has been wrought mostly by the wonders of 
electric telegraphy and steam railroad transportation. 

As recently as when 1 was a boy severe shortages 
of the potato crops in some districts of Ireland caused 
famine-starvation to a degree and with a frequency 
that led that island to be sympathetically referred 
to as tlio Stricken Isle. What of the present day in 
that islef How many of you under forty have 
thought of ravages of famine decimating the Irish 
population? The differences distinguishing the pres¬ 
ent conditions and those of the not far distant 
famine days of Ireland include the influences of 
more scientific cultivation of crops, improved sanita¬ 
tion, and recently the convenient provision of elec¬ 
trically transmitted power; but the major changes 
have been in the wake of railroad transportation atid 
electrical communication. 

When the great people of China have knit their 
nation together with bonds of electric telegraphy and 
telephony, railroad transportation, automotive high¬ 
ways and convenient electric power lines, their inland 
provinces will no longer be periodically ravaged by 
famine and pestilence, as the facilities for transporta¬ 
tion and communication will give means for fore- 
fending against those great disasters. 

This is enough of the “particular instance” to em¬ 
phasize the point, and perhaps as much as your in¬ 
terest will support. You will observe the ameliorat¬ 
ing influence of rail transportation, electric com¬ 
munication and electric power on the conditions of 
life. This may seem purely materialistic to some; but 
that is a misinterpretation, since intellectual qualities 
grow greatest where material opportunities are favor^ 
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able, even though such opportunities may be em¬ 
braced in only a Bohemian or partial manner. More* 
over, improved communication and transportation 
have strongly advanced the influence of the premier 
invention of printing on the culture and mutual 
sympathies of the world, and have largely expanded 
the radius of spiritual influences. 

You will note also the insistence with which elec¬ 
tric conmiunication and electric power appear in the 
recital. These have their roots in the magnificent dis¬ 
coveries of Faraday, Joseph Henry and others in 
that third of a century which we have been consider¬ 
ing. Their growth has been extended by the discov¬ 
eries and inventions of many others working in dis¬ 
tinguished ways from then until the present day. 

Fundamental discoveries which bring such great re¬ 
sults are the fruits of curiosity working under ideal 
conditions; that is, of the spirit of inquiry applied 
to the disclosure of new facts or inferred relations. 
With increasing rarity they are the result of one 
scientist’s efforts, although that was a characteristic 
of Faraday’s days. An entire laboratory group, per¬ 
haps working under some inspired leader, nowadays 
more often brings projects to successful conclusions. 
Utilizing both of these sources—individual genius 
and group cooperation—we have admirable centers 
in the university laboratories (including therewith 
laboratories of the engineering schools) to carry for¬ 
ward in paths corresponding to those that have led 
to such impressive improvements in the conditions of 
healthfulness, comfort and happine.s8 of life for all 
individuals coming under their influence. 

The extraordinary influence of the universities 
heretofore is worth briefly enumerating, but I have 
time to sketch the affair in one branch only, and I 
will choose electrical engineering, in regard to which 
I am best informed. Galvani, Volta, Oel’sled, Ampere, 
Ohm, Joseph Henry, Maxwell, Kelvin, Helmholtz, 
Hertz, Roentgen, Pupin and other discoverers of 
natural phenomena or expounders of relations upon 
which most of the structure of electrical engineering 
is founded, worked in university circles. Alexander 


Graham Bell was professionally a teacher, although 
his great invention of the telephone con not fairly be 
accredited to educational laboratories. Elihn Thom¬ 
son was originally in the post of a teacher and many 
of his widely influential inventions arose from ex¬ 
perimental investigations performed in those days. 
Faraday’s location during his great discoveries in 
chemistry, electromagnetism and other branches of 
physics was in the Royal Institution, which was 
founded by Sir Joseph Banks, Count Enmford and 
others with objects which include **the facilitating of 
mechanical inventions, the promoting of their use, 
and the teaching of science and its applications by 
means of lectures and experiments.” 

The impulse of curiosity or spirit of inquiry, of 
which scientiflo investigation or research is the em¬ 
bodiment, is well nurtured in the university atmos¬ 
phere, where the relations of science are brought to 
bear on enthusiastic young minds. It is an integral 
part of properly conceived engineering education, 
and is especially ser\uceablc in those institutions 
where the students are encouraged to independent 
scientific investigation and thought. The result of 
newly vitalizing this view in engineering education is 
bringing good results where it is in effect. This ex¬ 
perience gives assurance that we may rely on our 
present generation to work some of the faults out of 
our social organism and carry forward the improve¬ 
ment of modes of life by farther application of 
scientific discovery. One of the needs is to provide 
the better engineering schools with means to as closely 
associate their work with fundamental economics as 
they are now associating it with fundamental science. 

We have now considered briefly some of the achieve¬ 
ments which were made in the first third of the nine¬ 
teenth century, that expired nearly one hundred years 
ago, and also the effects of those influences on our 
present-day life. Shining forth amongst it all is the 
glorious significance of Faraday’s own work, which 
exemplifies 

... the vital words and deeds 

Of minds whom neither time nor change can tame. 


OBITUARY 


IN COMMEMORATION OP STEPHEN TYNG 
MATHER 

In memory of Stephen Tyng Mather, founder and 
former director of the National Park Service, who 
died two years ago, the first of the bronze plaques de¬ 
signed by Mr. Bryant Baker, of New York, for The 
Stephen T. Mather Appreciation, of which Mr. John 
Hays Hammond is chairman, will be unveiled in 
Mount Rainier National Park on July 4, Mr. Mather’s 
sixty-fifth birthday anniversary. 


The plaque is oblong in shape, measuring 30 by 36 
inches. The deep interest of Mr. Mather in outdoor 
life inspired the design, at the right of which, against 
a background of mountain ranges, is presented in bats 
relief his portrait looking toward a group of treea- 
Abovc the portrait is the legend: 

Stephen Tyng Mather, July 4, 1867—January 22,1930, 

Below it, across the base of the plaque, is fol* 
lowing inscription: 
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He laid the foundation of the National Pork Service^ 
defining and establishing the policies under which its 
areas shall be developed and conserved uniznpaired for 
future generations. There will never come an end to the 
good that he has done, 

A plaque is being placed on the south rim, near 
Yavapai Point, of Grand Canyon National Park in 
Arizona, and another may be placed along the north 
rim. Sites are being chosen for plaques in Yosemite, 
Yellowstone and Zion National Parks and officials 
hope that unveiling ceremonies may also be held in 
these parks on July 4. 

Plaques will be placed during the summer at Logan 
Pass in Crater I^ake National Park in Oregon; Grand 
Teton in Wyoming; Rocky Mountain and Mesa Verde 
in Colorado; Lassen and Sequoia in California, and 
Mount McKinley in Alaska. 

The plaques will be placed in the national parks by 
the Park Service. The Stephen T. Mather Apprecia¬ 
tion is prepared to provide plaques for all the twenty- 
two parks and to provide and place one in each of 
the thirty-four national monuments included in the 
National Park System. 

Placement of a plarpie near Chinook Pass at the 
highest elevation of the Mather Memorial Highway, 
which crosses the Cascade Range east of Rainier Na¬ 
tional Park, is awaiting choice of a site, and arrange¬ 
ments are being made to put another in Mather Grove 
on Redwood Highway between Miranda and Dyer- 
ville, California. 

Friends of Mr, Mather are to plant a grove of trees 
on the campus of the University of California, of 
which he was a graduate, and for this memorial also, 
at the request of officials of the university, a plaque 
will be provided. 

MEMORIAL TO THOMAS ALVA EDISON 

A DESIGN for an Edison Memorial Museum and eter¬ 
nal light at Menlo Park has been approved by the 
Edison Parkway Commission of Perth Amboy, New 
Jersey, and waa presented by its chairman, Joseph F. 
Deegan, to the Edison Pioneers at their annual dinner 
on February 11 in New York City. 

According to the plan, the building, designed by 
Colonel Hugh A. Kelly and Mr. John B. Peterkin, 
would cost $860,000. It would be circular in shape, 
measuring 180 feet across, and would be surmounted 
by a shaft reaching to a height of 175 feet. This 
would be surmounted by a translucent globe with the 
hemispheres indicated upon its surface and lighted 
internally and externally. 

Not only would the building serve as a memorial 
And tribute to Mr, Edison, but as a museum to pre- 
«er^ for posterity objects associated with his life and 
works. 


The plans show four entrances to the building. 
They lead into a rotunda which would be centered by 
an Edison statue. Murals depicting dramatic scenes 
from the inventoris life would cover the surrounding 
circular walls. In style the building would bo a mod¬ 
ern adaptation of the Greek, simple and dignified, 
but with an expression of rising strength in the shaft 
supporting the illuminated globe. The exterior would 
be of marble and limestone. 

MEMORIALS 

Former students in chemistry at the Johns Hopkins 
University, including non-graduates, have organized 
the Chemistry Alumni of the Johns Hopkins Uni¬ 
versity with Dr. Henry N. Holmes, of Oberlin Col¬ 
lie, as president and Dr. Lyman C. Newell, of 
Boston University, as secretary. Two meetings are 
held each year, ordinarily at the time of the meet¬ 
ings of the American Chemical Society. At the last 
meeting it was voted to establish ^'The Remsen Me¬ 
morial Collection/’ and a committee consisting of Dr. 
Lyman C. Newell, chairman; Dr, John C, Olsen, Poly¬ 
technic Institute, Brooklyn, New York, and Dr. E. 
Emmet Reid, of the Johns Hopkins University, was 
appointed to take charge of the matter. The oom- 
mittee at present is anxious to obtain early portraits 
of Dr. Remsen, autograph letters on scientific sub¬ 
jects and inscribed copies of the first, or an early, 
edition of his books, particularly books in a foreign 
language. Colleagues, associates, students and friends 
of Dr. Remsen who have memorabilia of this kind are 
requested to write the chainnan of the committee, Dr. 
L. C. Newell, 688 Boylston St., Boston, Aloasachu- 
setU. 

The Medical Society of the District of Columbia 
held exercises on January 13, in memory of Dr. 
George Martin Kober, a former president of the so¬ 
ciety and for many years dean of the Georgetown 
University School of Medicine. Dr, Kober died on 
April 24, 1931. Addresses were made by Dr. Henry 
C. Macatee for the medical society; Rev. W. Coleman 
Nevils, S.J., for Georgetown University; Mrs. Ernest 
R. Grant, for the Wasiiington Tuberculosis Associa¬ 
tion; Surgeon General Robert U. Patterson, for the 
medical corps, U. S. Army; Mr. George S. Wilson, 
for the board of public welfare of the Dbtriet; Dr. 
AleS Hrdli^ka, for the Anthropological Society of 
Washington. Dr. Arthur C. Christie, president of the 
society, was chairman of the meeting, which was open 
to the public. 

In the presence of a distinguished gathering of 
Amerioan and French officials and airmen a monu¬ 
ment was dedicated on January 30 to the memory 
of Wilbur Wright at the field of Pontlong, five miks 
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from Pfiu, where Mr, Wright set up the first flying 
school in the world nearly a quarter century ago. 
The monument, executed by a Pau sculptor named 
Gabard, is in the form of a tall shaft with a bronze 
plaque. It was given by Mr. Frederick Prince, a 
New York banker, one of whose sons, an aviator, 
was killed during the war. 

In commemoration of the one hundredth anniver** 
sary of the death of Laplace (in 1827) a memorial 
monument will be erected in the town of Beaumont, 
his birthplace. Dedication will take place in the 
summer of 1932. 

RECENT DEATHS 

John Wesley Young, Cheney professor of mathe¬ 
matics at Dartmouth College since 1911, has died at 
the age of fifty-two years. 

Pbofessob Hakou) Babbitt Smith, retired, for 
thirty-five years head of the department of electrical 
engineering at the Worcester Polytechnic Institute, a 
former president of the American Institute of Elec¬ 
trical Engineers, died on Februaiy 9, at the age of 
sixty-one years. 

A CORRESPONDENT writes: 'William P. Headden, 
for a long time chemist of the Agriculture Experimen¬ 
tal Station at Fort Collins, Colorado, died at his home 
at Fort Collins on February 5. He was professor of 
chemistry at the Colorado State Agricultural College 
since 1894, but later gave his entire time to the ex¬ 
perimental station work and as such prepared many 
papers on investigations of soils, on plants, notably 
on the development of sugar in sugar beets, the for¬ 
mation of nitrates and their influence, etc. These 
led to many other papers. Dr. Headden was born in 
1860 and therefore was nearly eighty-two years old. 
His work was of a very high character.” 

Gilbert Albion Bragg, general manager of The 
Koppers Research Corporation, Pittsburgh, Pennsyl¬ 
vania, died on February 2, at the age of forty years. 
He was a research chemical engineer who gained rec¬ 
ognition as an authority on hydrometallurgy and later 
as a specialist in gas purification. Mr. Bragg held 


one of the first industrial fdilowBhlps at the Univer¬ 
sity of Kansas, called the Robert Kennedy Duncan 
Fellowship No. 2, prior to the transfer of the Indus¬ 
trial Fellowship System to the Mellon Institute in 
Pittsburgh. 

The death is announced in his eightieth year of 
Geheimrath Dr. Max Von Frey, professor of physi¬ 
ology at the University of WUrzburg. Dr. Von Prey 
was especially known for his Btudies of sensation and 
the peripheral sensory forms. His last visit to the 
United States was in 1929 when he lectured in Minne¬ 
sota and attended the International Congress of Phys¬ 
iology in Boston. 

PitOFESSOK Eduard Kaufmann, formerly ordinariua 
in pathology at the University of Gottingen, has died, 
at the age of seventy-two years. 

A CORRESPONDENT Writes: "General Gustave Au¬ 
guste Ferrie died in Paris on February 16, 1932, fol¬ 
lowing an operation for appendicitis. General Ferric 
held a very important position in the field of science, 
having been for many years member of the Institute 
of the Academy of Sciences of France, Commander 
of the Legion of Honor, correspondent of the Bureau 
of Longitudes, and Inspector General of the Military 
Telegraphic Service of France. He was president of 
the International Radio Congress held in Waahing- 
ton, D. C,, in 1927. He was one of the delegates from 
France to recent conventions of the International 
Geodetic and Geophysical Union, and was chairman 
of the Committee on World Longitude Determina¬ 
tions. He perfected plans for the cooperation of 
many countries in the determination of longitudes 
around the world in 1928 for the purpose of testing 
the Wegener Hypothesis, and, at the time of hig 
death, he was engaged on plans for a repetition of 
this work during the year 1933. He was bom on 
November 19, 1868. lu addition to being an eminent 
scientist, General Ferrid was a man of charming per¬ 
sonality who had many scientific friends throughout 
the world. His death is a loss to science and to every 
one w’bo had the pleasure of knowing and working 
with him.” 


SCIENTIFIC EVENTS 


THE AMERICAN CHEMICAL SOCIETY 

M!osr than 1,000 men of science from all parts of 
the country will assemble in New Orleans from March 
28 to April 1 for the eighty-third meeting of the 
American Chemical Society. 

In several hundred papers and addresses to be pre¬ 
sented from the laboratofries of the nation's industries 
and universities, achievement in chemistry, which has 
gone on uninterruptedly during the economie reces¬ 


sion, will be reported, according to an announeemeot 
by the president of the society, Dr. L, V. Redman, 
vice-president and director of research of the Bake- 
lite Corporation, Bloomfield, New Jersey, 

Speakers in a symposium on "Chemiool Eng^sef- 
ing Processes in the Oil Industry^' under the ehak* 
mansbip of Dr. R. T. Maslam, viss-presidsAt of 
Standard Oil Development Cotttpstty, wiU %e 
MmreU R. Fenake^ Pennsylvania State CoQsgej :A^ 
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fred Piaher, Jacque C. Morrell and Onsiav Egloff, 
Universal Oil Products Couapany, Chicago; Dr. 
Warren K. Lewis, Massachusetts Institute of Tech- 
nolcjgy; Charles Alien Thomas and William H. Car- 
niody, Thomas and Hochwalt Laboratories, Ine., Day- 
ton, Ohio; J. B. Maxwell, Standard Oil Development 
Company, Now York; S. K. Obryadchikoff and W. A. 
Peters, Jr., E. B. Badger & Sons Company, New York. 
Other speakers include representatives of the Univer¬ 
sity of Michigan, the Standard Oil Company of 
Jjouiaiana, Humble Oil and Refining Company, the 
Kellogg Company, the Standard Oil Company of 
Indiana and Alco Products. 

Other sessions will deal with the progress of chem¬ 
istry in the upbuilding of industry, with the problems 
of medicine and public health, and with devclopinents 
in pure science, in agriculture and food, in chemical 
education, in gas and fuel, and in water, sewage and 
sanitation. 

The opening event is a meeting of the council on 
Monday morning, March 28, President Rodman pre¬ 
siding. On Monday al'tenioon there will bo a gen¬ 
eral meeting, at which a group of special papers will 
be presented by men prominent in various fields. 
These include Mr. H, A, Gardner, president of the 
IL A. Gardner Laboratory, Washington, D. 0., who 
will discuss ‘^Tung Oil and its Production in the 
South'' and Mr. Thomas Midgley, Jr., of the Gen¬ 
eral Motors research staff, internationally known as 
the inventor of ethyl gasoline, will speak on “Fluorin- 
alion.” 

Technical sessions will be held on Tuesday and 
Wednesday. The Division of Biological Chemistry, 
headed by Professor L. A. Maynard, of Cornell I'ni- 
versity, plans to hold a joint meeting on Tuesday 
afternoon with the Division of Agricultural and Food 
Chemistry, of which Professor Henry A. Schuette, of 
the University of Wisconsin, is chairman, and a sym¬ 
posium on “Pre-Modical Chemical Education" with 
the Division of Chemical Education, of which Pro¬ 
fessor 0. L. Shinn, University of Pennsylvania, chair¬ 
man, and the Division of Medicinal Chemistry, with 
Dr. Oliver Kamm, director of research, Parke, Davis 
and Co., Detroit, chairman. The Division of Bio¬ 
logical Chemistry will also hold two general sessions. 

The Division of Chemical Education, in addition 
to the joint meeting with the Division of Medicinal 
Chemistry and the Division of Biological Chemistry, 
has scheduled three half-day sessions, one being the 
meeting of the senate and staudiBg committees. On 
Tuesday local teachers of chemistry will be invited 
to attm^d the meetings of the divisioii and to bo 
present at the Itineheou. 

The Divhtton of liidustxial and Engineering Chem¬ 
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istry, of which Professor D. B. Keyes, of the Uni¬ 
versity of Illinois, is chairman, is sponsoring the oil 
symposium, in which the Division of Petroleum Chem¬ 
istry, of which Cary R. Wagner, chief chemist of the 
Pure Oil Company, Chicago, is chairman, and the 
Division of Qos and Fuel Chemistry, of which J. D. 
Davis, rem^arch chemist of the United States Bureau 
of Mines, Pittsburgh, Pennsylvania, is chairman, will 
collaborate. 

The Division of Petroleum Chemistry will also 
hold two half-day sessions for papers on other petro¬ 
leum chemistry subjects. The Division of Medicinal 
Chemistry, besides its joint session with the Divisions 
of Biological Chemistry and Chemical Education, will 
hold one or more half-day sessions. The Division of 
Physical and Inorganic Chemistry, under the chair¬ 
manship of Professor H. H. Willard, of the Univer¬ 
sity of Michigan, in addition to a joint symposium on 
“Adsorption" with the Division of Colloid Chemistry, 
headed by Dr. E. 0. Kraemer, researcli chemist of 
the du Pont Co,, IVilaiington, Delaware, will hold 
two half-day sessions. 

Other professional divisions of the society which 
have arranged programs for Tuesday and Wednesday 
and their chairmen include: Cellulose^ Fred Olsen, 
director of research. Western Cartridge Company, 
East Alton, Ill.; History of Chemistry, Professor Ly¬ 
man C. Newell, Boston University; Organic Chem¬ 
istry, Professor Homer B. Adkins, University of Wis¬ 
consin; Paint and Varnish, Harley A. Nelson, re¬ 
search chemist, New Jersey Zinc Company, Palmer- 
ton, Pennsylvania; Sugar, W. L. Howell, chief chem¬ 
ist, Custom House, U. S. Treasury Department, New 
Orleans; Water, Sewage and Sanitation, A. S. Befar- 
man, chief chemist, International Filter Company, 
Chicago. 

Group dinners and luncheons, inspection trips to 
Louisiana industries and to points of historic interest, 
including the Vieux Carr6, and a public address and 
a musical entertainment at the Roosevelt Hotel, where 
registration will be carried on beginning on Sunday, 
Martsh 27, are among many features arrmiged by the 
General Convention Committee, of wliich Dr. C. E. 
Coates, of Louisiana State University, is honorary 
chairman. 

NATIONAL RESEARCH FELLOWSHIPS tN 
THE BIOLOGICAL SCIENCES 
Thb Board of National Research Fellowships in the 
Biological Sciences, which includes within its scope 
the fields of anthropology, psychology, botany, zool¬ 
ogy) agriculture and forestry, held its first meeting in 
1932 on February 5 and 6, and made eleven reap¬ 
pointments and twelve now appointments for the aea- 
demic year 1932-33, as follows: 


SClENm 



236 


8CIENCS 


VOJU 75; No. im 


Re APPOI NT M ENTS 

For domestic study 

S. H. Bartley—Psychology 

G. W. Beadlo—Agriculture 
Wm. F. llahnert—Zoology 
K. W. Hopkins—Agriculture 

T. L. Jiihn—Zoology 
M. Ij. Loliniaii—Botany 
P. E. Meier—Botany 

B, 11. Schneider—Agriculture 
B. P. Skinner—Zoology 

For study abroad 

H. 11. Ja»t)er—Psychology 
P. K, Sj^arroAv—Botany 

New Appointments 

For domestic study 

W. C. Bramble—Forestry 
R. T. Hill—Zoology 

I. T. Kelly—Anthropology 
D. G. Marquis—Psychology 
O. H. Mowrer—^Psychology 
M. M. Rhoades—Botany 

G. B. Saunders—Zoology 
G. L. Walls—Zoology 
R. E. Zirklo—Botany 

For study abroad 

F, S. Howlott—Agriculture 
M. J. Johnson—Agriculture 
Albert Tyler—Zoology 

A second meeting for further appointments for 
1932-33 is planned for about April 28 and 29, and 
applications for consideration at this meeting should 
be filed not later than March 15, Information and 
application forms may be obtained from the Secre- 
tary. Board of National Research Fellowships in the 
Biological Scienees, National Research Council, Wash¬ 
ington, D, C. 

William J. Bobbins, 
Chairman, Board of National 
Eesearch Fellowships in 
the Biological Sciences 

HONORARY DEGREES CONFERRED AT THE 
BICENTENNIAL OF THE GEORGE 
WASHINGTON UNIVERSITY 

Twenty-THREE alumni of the George Washington 
University received honorary degrees at the Bicen¬ 
tennial Convocation on the evening of February 22. 
The doctorate of science was conferred on the follow¬ 
ing: 

Ray Smith Basslkr, M.S. 1903, Ph.B. 1905 (George 
Washington), A.B. 1902 (Cincinnati). Head curator 'of 
geology of the U, S. National Museum and professor of 
geology in The George Washington University, president 
of the Paleontological Society of America and vice-presi¬ 
dent of the Geological Society of America. 


Alexander Wktmohe, M.S. 1916, Ph.D. 1920 (George 
Washington), A.B. 1912 (Kansas). Assistant secretary 
of the Smithsonian Institution in charge of the U. B. 
National Museum; biologist and author of scientific 
papers. 

Daniel Kerfoot Shute, A.B. 1879, M.D. 1883 (George 
Washington). Professor euieritua of clinical ophthal- 
niology and formerly professor of anatomy, George 
Washington; author of articles and texts on anatomy 
and ophthalmology. 

Sterling BurriN, M.D. 1890 (George Washington). 
Professor emeritus of medicine and consulting physician 
of the hospital of George Washington University. 

CiiAKLEH Napoleon Moore, M.S, 1905 (George Wash¬ 
ington), A.B. 1903 (Cincinnati), Ph.D. 1908 (Harvard). 
Professor of mathematics, University of Cincinnati. 

Joseph Fels Ritt, A.B. 1913 (George Washington), 
Ph.D. 1917 (Columbia). Professor of mathematics, 
Columbia University. 

John Howard Dellinger, A.B, 1908 (George Wash¬ 
ington), Ph.D. 1913 (Princeton). Physicist; chief of 
the Radio Section, U. S. Bureau of Standards since 1918; 
chief engineer, Federal Radio Commission in 1928. 

The degree of doctor of engineering was conferred 
on; 

David Albert Molitob, B.S, in C.E. 1908, C.B. 1908 
(George Washington). Structural engineer; designing 
engineer on Panama Canal; works connected with Saulte 
Sto. Marie Falls Canal and the channels through the 
Great Lakes, and other engineering projects; professor 
of civil engineering, Cornell University, 1908-11. 

Philander Betts, E.E. 1903, Ph.D. 1914 (George 
Washington), B.8.-E.E. 1891, M.S. 1895 (Rutgers). 
Chief engineer, Public Utilities Commission of New 
Jersey; consulting engineer in electric light and power 
projects, directing the construction of some of the 
earliest electric lines. 

AWARDS OF THE AMERICAN INSTITUTE 
OF MINING AND METALLURGICAL 
ENGINEERS 

Tux annual dinner and award of the medals and 
prizes of the American Institute of Mining and 
Metallurgical Engineers took place on February 17 at 
the Commodore Hotel, New York City. The scien¬ 
tific sessions wore held at the Engineering Society's 
Building. Mr. Robert E. Talley, retiring president, 
delivered the presidential address. 

The William Lawrence Saunders Gold Medal, given 
for distinguished achievement in mining, was pre¬ 
sented to Mr. F. W. Bradley, president of the Alaska 
Juneau Gold Mining Company, **£or his skill and suc¬ 
cess in the creation of new weidth in the face of al¬ 
most insuperable obstacles" in the operation of a gold 
mine on the coast of Alaska, which he made “a profit¬ 
able enterprise although the ore carries less than a 
dollar per ton in gold.” 
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The James Douglas Gold Medal for achievement in 
non-ferrous metallurgy was awarded to Professor C. 
H. Mathewson, of Yale University, for “bis scientific 
contributions to the art of working and annealing 
non-ferroua metals/' 

Professor C. T. Eddy, of the Michigan College of 
Mining and Technology, received the Alfred Nobel 
Prize of $600 in cash for a “paper of particular merit 
contributed by a member of any of the four founder 
engineering societies before the author is thirty years 
old.” Professor Eddy is only twenty-eight years old. 
His paper was on “Arsenic Elimination in the Refin¬ 
ing of Native Copper.” 

The J. E. Johnson, Jr., award for meritorious re¬ 
searches in iron and steel was given to Mr. Ora E. 
Clark, of Hamilton, Ohio, who has “developed an ex¬ 
ceptional insight into the reactions of an iron blast 
furnace without the usual aid of a univeraityr educa¬ 
tion, his theoretical training being gained at odd mo¬ 
ments through a correspondence course and at night 
school.” 

Mr. Howard Scott, of the Westinghouse Company, 
East Pittsburgh, was the recipient of the Robert 
Woolston Hunt Prize for his paper on “transforma¬ 
tional characteristics of iron-manganese alloys.” Mr. 
Scott has also “developed a number of low-expansion 
and special-purpose alloys, and has carried on funda¬ 
mental research in heat-treatment.” 

Insignia were presented by the retiring president, 
Mr. Robert E. Talley, to the new members of the 
Legion of Honor, class of 1882, who had completed 
fifty years' membership in the institute. 

Mr. G. Temple Bridgman, who was the toastmaster, 
introduced Mr. Scott Turner, president for 1932. The 
following are the newly elected vice-presidents: Fred¬ 
erick M. Becket, vice-president. Union Carbide and 
Chemical Company, New York; Paul D. Merica, the 
International Nickel Company, New York. New di¬ 
rectors are: Erie V, Daveler, treasurer, Utah Copper 
Company; Eugene McAuliffe, president, Union Pa¬ 
cific Coal Company; H. S. Mudd, consulting engineer, 
Los Angeles; J. B. Umpleby, petroleum engineer, 


Norman, Oklahoma, and Chariea C. Whittier, consult¬ 
ing engineer, Chicago. 

THE HAYDEN MEMORIAL GEOLOGICAL 
AWARD FOR 193 a 

The Academy of Natural Sciences of Philadelphia 
announces that its committee on the Hayden Memo¬ 
rial Geological Award has selected Reginald Aldworth 
Daly, Sturgis-Hooper professor of geology at Har¬ 
vard University, as the recipient of the 1932 award. 

Professor Daly was selected by the committee in 
recognition of his outstanding work “in the study of 
igneous rocks, their genesis and the mechanics of 
their intrusion into the mountains of the Earth; his 
glacial-control theory of coral reefs, his work on the 
eustatic shift of oceanic level and his researches on 
the constitution of the Earth.” 

The committee on the Hayden Memorial Geological 
Award for 1932 consisted of Dr. Charles Schuehert, 
chairman, Dr. Henry Fairfield Osborn, Dr. Edgar T. 
Wherry, Dr. Henry A. Pilsbry and Dr. William 
Berryman Scott. 

The Hayden Award >vas oetablisbed with the Acad¬ 
emy of Natural Sciences of Philadelphia in 1888 by 
Mrs. Emma W. Hayden, as a memorial to her hus¬ 
band, Dr. Ferdinand V. Hayden, a member of the 
academy, and director of the U. S. Geological and 
Geographical Survey in the early days of that organi¬ 
sation. 

The deed of gift provides that it shall be given *‘as 
a reward for the best publication, exploration, dis¬ 
covery or research in the sciences of geology and pale¬ 
ontology, or in such particular branches thereof as 
may bo designated.” From 1888 to 1900 the award 
consisted of a bronze medal and honorarium given 
annually, but in 1900 a modification of the deed of 
trust substituted a gold medal to be given every three 
years, for the previous annual award. 

The Hayden Award will be formally presented at 
the meeting of the Academy of Natural Sciences of 
Philadelphia on April 19. 


SCIENTIFIC NOTES AND NEWS 

At the exercises commemorating the fifty-sixth an- Wilmer Ophthalmological Institute of the Johns 

niversary of the Johns Hopkins University on Febru- Hopkins Ho.'ipital. The painting is the work of Frank 

ary 22, portraits of four past and present faculty 0. Salisbury, London. Dr. William H. Welch, pro¬ 
members were presented to the university. Dr, Joseph fesaor emeritus of the history of medicine, presented 

S. Ames, president of the university, presided and a portrait of the late Dr. William S. Hoisted, first 

Sir Wilmott Lewis, Washington correspondent of the professor of surgery in the school of medicine. Dr. 
London Times, was the principal speaker. Mr. George William S. Thayer, professor emeritus of medicine, 

F. Baker, Jr., New York, presented a portrait of Dr. presented a portrait of Dr. Frederick H. Baetjer, pro- 

William H. Wilmer, since 1925 professor of ophthal- fessor of clinical roentgenology. Both of these por- 

inology in the school of medicine and head of the traits are the work of Erie Haupt Dr. William 
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Beifriz, professor of botany in the University of 
Ponnsylvania, presented a ix>rtrait of Dr. Dunean 
Starr Johnson, professor of botany and director of 
the Botanical Laboratory and the Botanical Garden- 

PttOPESsoB R. E. Davis and Mr. IT. E, Davis, of the 
University of California, have been awarded the 
Wason Medal for 11131 of the American Concrete In¬ 
stitute for the most meritorious paper dealing with 
research in the field of concrete and reinforced con¬ 
crete* Professor Davis will receive the medal for 
himself and on behalf of Mr. Davis at a meeting on 
March 2 of the American Concrete Institute, of 
which he is a director, in Washington, D. C. At the 
same meeting he will speak on “The Hoover Dam and 
its Research Problems.” 

Mb. WhjLIs n. Carrier^ retiring p Ft's! dent of the 
American Society of Heating and Ventilating Engi¬ 
neers, has received the first award of the F. Paul An¬ 
derson Gold Medal for scientific achievement in his 
field. Mr. R. A. Harding, of Buffalo, presented the 
medal at a banquet of the society held recently in 
Cleveland. 

The 1931 Lamme Medal of the American Institute 
of Electrical Engineers has been awarded' to Mr. 
Giuseppe Faccioli, Pittsfield, Massachusetts, “for his 
contributions to the development and standardization 
of high-voltage oil-filled bushings, capacitors, light¬ 
ning arresters, and numerous features in high voltage 
transformers and power transmission.” The medal 
will bo presented at the summer convention of the in¬ 
stitute, whicli is to be hold in Cleveland, Ohio, from 
June 20 to 24. 

Awards of the Geological Society of London have 
been made as follows: The Wollaston Medal to Pro¬ 
fessor J. H. L. Vogt, of Trondhjem, Norway, in rec¬ 
ognition of his rescarche.s on the mineral structure of 
the earth, and especially his pioneer work in the ap¬ 
plication of physical chemistry to the origin of ig¬ 
neous rocks and ore-deposits; the Murchison Medal, 
together with ton guineas from the Murchison Geo¬ 
logical Fund, to Professor William George Feam- 
sides, in recognition of his researches in the Lower 
Paleozoic rocks of Wales, and other geological inves¬ 
tigations; a Lyell Medal, together with £30, from 
the Lyell Geological Fund, to Mr. Henry Dewey, in 
recognition of his researches in the geology of the 
southeastern parts of England, more especially the 
Quaternary deposits of the London Basin, and a sec¬ 
ond Lyell Medal, together with £30, from the Lyell 
Geological Fund, to Dr. Maria Matilda Ogilvie Gor¬ 
don, in recognition of her researches on the structure 
of the Western Dolomites. 

The Dawson Williams Memorial Fund, established 
in 1928 in memory of the former editor of The 


Britiah Medical Journal,/which is awarded every two 
years, or at longer inteanmls at the discretion of the 
trustees, in recognition of work done in connection 
with pediatrics, has been given this year to Sir Robert 
Jones for his work in connection with the pediatric 
side of orthopedics. With the consent of the council, 
the prize will be presented by the president of the 
British Medical Association on the occasion of his 
presidential address on July 26. 

Dr. Karl Uerxheimkb, professor of dermatology 
at Frankfort, has been awarded the Ehrlich-Weingert 
Medal by the medical faculty of the university. 

The Mathematical Institute of the University of 
Moscow has awjirded a prize of 750 rubles to L. S. 
Pontrjagin, member of the institute, for an article 
entitled “Uber stetige algebraisohe Korper” which ap¬ 
peared recently in the Annals of Mathematics* 

Dr. C. Stuart Gager, director of the Brooklyn 
Botanic Garden, has been elected president of the 
National Institute of Social Sciences, to succeed Mr. 
William C. Rcdilcld, formerly Secretary of Commerce. 

Dr. H. H. Sheldoh, chairman of the department of 
physics at the Washington Square College of New 
York University, was elected president of the Amw* 
ican Institute of the City of New York at a meeting 
held on February 12. Other officers elected were 
Dr. Otis W. Caldwell, vice-president; Dr. WilHam 
Crocker, secretary, and Mr. Alfred Knight, treasurer* 

Mr. H. Hobart Porter, of New York, president of 
the American Water Works and Electric Company 
and chairman of the board of the West Penn Electric 
Company, has been reelected chairman of the Engi¬ 
neering Foundation. Mr. George W. Fuller, of New 
York, has been elected first vice-chairman. Dr. C. E. 
Skinner, president of the American Institute of Elec¬ 
trical Engineers and assistant director of engineer¬ 
ing of the Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pennsylvania, was named 
second vice-chairman. Mr. George D. Barron, min¬ 
ing engineer, of Rye, N. Y., and Mr. D. Robert Yar- 
nall, manufacturer, of Philadelphia, and vioe-preei- 
dent of the American Engineering Council, were 
elected members of the executive committee. 

Sm Norhak Walker, Edinburgh, has been elected 
president of the General Medical Council of Great 
Britain, succeeding Sir Donald MacAlister, who had 
been president of the council since 1904 and a mem¬ 
ber since 1889, a total service of forty-two years. 

Dr. Ekil Abdekhaldeh has been elected pres^ent 
of the Academy of Sciences at Halla 

Da. Jakob Fruh, of Zunch; Professor 
witsoh, of Leningrad; Sir Franeis Touiighu«iiain4^ 
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London, 4ind Dr. Robort Gradmann, of Erlangen, have 
been elected honorary members of the Geographical 
Society of Vienna. 

The Journal of the American Medical Association 
reports that Dr. Aldo Castellani, London, has accepted 
the position of professor of tropical medicine and 
head of the department at the Louisiana State Uni¬ 
versity Medical Center, New Orleans. Ilis appoint¬ 
ment is for the year 1932-1933, Dr. Castellani re- 
sig;ned from a similar position at the School of Mcdi- 
rine of Tulano University in 1929 to devote full time 
to work in connection with a study of tropical dis- 
e/iscs at the Ross Institute of Tropical Medicine, 
liondon, of which he was director. 

Mk. Ell wood Wilson, forester of the Laurentide 
Paper Gomj)any of Quebec, has been appointed a 
member of the faculty of the College of Agriculture 
of Cornell University in place of Professor Samuel 
N. Spring, who resigned recently to become dean of 
the College of Forestry at Syracuse University. 

I)n* Howard E. Enders, head of the department of 
biology in Purdue University and a member of the 
staff since 1906, has been made dean of the School of 
Science to succeed the late Dr. Richard B. Moore, who 
died early lost year. Dr. Enders has been acting dean 
for some months. 

D». Aijcxandkr PbthbosK; dean of the faculty of 
medicine of the University of Toronto since 1920, re¬ 
tired on December 31. Dr. Primrose first came to the 
University of Toronto in 1889 as demonstrator in ap¬ 
plied anatomy. He is j>resident-elect of the Canadian 
Medical Association. His successor is Dr. John G. 
Pit/Qerald, professor of hygiene and preventive medi- 
oino, and director of the Connaught Laboratories. 

Db. Hugh S. Cuhming has been appointed for an¬ 
other term of four years surgeon-general of the U. S. 
Public Health Service. The nomination was con¬ 
firmed by the Senate on January 28. General Gum¬ 
ming was originally appointed to this position in 
February, 1920. On completion of his present reap¬ 
pointment he will have served continuously in this 
ofRce for sixteen years, 

Db. Harry W. Schobning, who since September, 
1931, has served as acting chief of the pathological 
division of the Bureau of Animal Industry, has been 
appointed chief of the division. 

Dr, E. H. Sellards has been appointed director of 
the Bureait of Economic Geology at Texas, Mrs. 
F. B. Plummer has been appointed consulting geolo¬ 
gist and Joseph Homberger, Jr., ossistBut geologist. 

PB!lW3|ao& A, O.liSiOscHHBR, director of the student 
of the University of Cali¬ 


fornia, has been elected to the executive committee 
of the national scientific society, Sigma Xi. Ho will 
fill the place made vacant by the election of Dr. Louis 
B. Wilson, of tlio Mayo Foundation, to the presidency. 

Dr. R. C. Qibub, professor of physics at Cornell 
University, will be on sabbatical leave during the 
spring semester. 

Mr. Matthew W. Stirling, chief of the Bureau of 
American Ethnology of the Smithsonian Institution, 
has started on foot to the country inhabited by the 
.livaro Indians of Ecuador. Mr. Stirling's last com¬ 
munication came from Mendez, Ecuador, on the border 
of the Jivaro country, where he had been for the past 
three weeks. He stated that he was leaving the next 
day for a seven-day hike down the Pauto River after 
which the expedition plans to work slowly down the 
Santiago and Maranon rivers to the Amazon and to 
Tquitos. Then they will strike out again along the 
Ucayali River, expecting to make their way to Lima. 
It is expected that Mr. Stirling will return to the 
United States some time in May. 

Mr. R. E. Petersen, manager of the mechanical 
division, Research Laboratories, Westingbouse Electric 
and Manufacturing Company, and Mr. T. S. Fuller, 
metallurgist, Research Laboratories, General Electric 
Company, have been appointed members of the Re¬ 
search Committee on Fatigue of Metals of the Amer¬ 
ican Society for Testing Materials, and Mr. Stanton 
Walker, director, engineering and descarch division, 
National Sand and Gravel Association, has been ap¬ 
pointed a representative on the joint committee on 
Concrete and Reinforced Concrete. He succeeds Mr. 
Cloyd M. Chapman, who resigned from this committee. 

The National Land Use Planning Committee, ap¬ 
pointed by the Secretary of Agriculture, will consist 
of fifteen members, five to represent tho Association 
of Land Grant Colleges; five tho U. S. Department of 
Agriculture, throe tho Department of the Interior, 
and one each from the Federal Farm Board tind the 
Federal Farm Loan Board. Tho committee held its 
first meeting at Washington on February 15. Mem¬ 
bers of the committee representing tho Association of 
Land Grant Colleges are: Provost A. R. Mann, of 
Cornell University; President H. A. Morgan, of the 
University of Tennessee; President H, L. Shantz, of 
the University of Arizona; Dean C. B. Hutchison, 
of the University of California, and President F. D. 
Farrell, of Kansas State College. 

pROiTBsaoB P. Debye, head of the Institute for Ex- 
perimejdtal Physics at the University of Leipzig, is 
giving a series of lectures on “X-Ray Scattering and 
Molecular Structure’^ in the department of physics at 
the Massachusetts Institute of Technology. Professor 
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Debye will be Scott lecturer at the University of 
Cambridge for 1932. 

Sia Abthitb Newsholme, of Birminghani, England, 
formerly principal medical ofDcer of the local govern¬ 
ment board of England and Wales, will lecture this 
spring at Harvard University on preventive medicine. 

Dk. J. C. Mi-mkins, professor of medicine and di¬ 
rector of the department of medicine at McGill Uni¬ 
versity, physician in chief to the Royal Victoria Hos¬ 
pital, Montreal, has accepted an invitation to lecture 
at the Medical School of the University of California 
in San Francisco. These lectures will open on March 
11 and close on April 7. 

Dk. Henry K. Benson, chairman of the Division 
of Chemistry and Chemical Technology of the Na¬ 
tional Research Council, delivered the 1932 Alpha Chi 
Sigma Public Lecture in chemistry at the University 
of Virginia on February 11, His subject was '^Cellu- 
lose and Allied Industries.” 

Mr. Wilfred Trotter took as the subject of the 
Hunterian oration *‘The Commemoration of Groat 
Men.” The lecture was delivered before the Royal 
College of Surgeons of England on February 15. A 
banquet was held in the evening at the college. 

Mr. J. B. S. Haldane, Fullerinn professor of phys¬ 
iology, is giving a course of five lectures on ^'Heredity 
in Man” at the Royal Institution, London. 

The annual meeting of the American Medical As¬ 
sociation will be held in New Orleans from May 9 to 
13. 

The sixteenth annual meeting of the American 
College of Physicians will be held at the University 
of California early in April. 

The summer session of the Hopkins Marine Sta¬ 
tion, the Marine Biological Laboratory of Stanford 
University, at Pacific Grove, on the shore of the Bay 
of Monterey, will open on June 23, lasting until Au¬ 
gust 31. Courses will be given by Dr. Felix Eugen 
Fritsch, jjrofessor of botany in the University of 
London, and Dr. Gilbert Morgan Smith, of Stanford 
University, on the morphology and taxonomy of the 
algae; by Dr. Cornells Bernadus van Niel, formerly 
of Delft, Holland, now of Stanford University, on 
microbiology, and by Dr. Harold Mestre on plant 
physiology and on physico-chemical biology. Prop¬ 
erly qualified students, interested in individual fields, 
will be admitted to the laboratories for advanced 
work and research. Application for accommodation 
should be made early, as the space in the laboratory 
available for summer work is limited. 

The College of Puget Sound, Tacoma, Washington, 
has recently received $160,000 from the estate of 


Leonard Howartb, and $60,000 from a friend in Port¬ 
land, Oregon. These gifts have enabled the college 
to pay the debt on the new science building, and on 
February 19 it will be dedicated as the Leonard 
Howartb Hall. The building is 57 by 152 feet, of 
reinforced concrete faced with brick and has three 
and one half stories. It houses the departments of 
biology, chemistry, dome.stic science, geology and 
physics. These gifts make it possible for the college 
to receive $135,000 from the General Education 
Board of the Rockefeller Foundation, completing a 
gift of $260,000. The college endowment is now 
about $1,250,000. Its plant, valued at $700,000, is 
entirely free from debt. 

The Mineralogical Society of America is compiling 
a list of mineral collections, public and private, in the 
United States and Canada, the intention being to pub¬ 
lish this information in the form of a regional di¬ 
rectory in The American Mineralogist, Curators of 
collections and mineral collectors are asked to send 
their names and addresses, and some data regarding 
the nature of their oollection, their origin, and when 
they can be seen by visitors. The society would also 
welcome information regarding other collections 
known to the correspondents, which they consider 
should bo included in the directory. Sinc^ the suc¬ 
cess of the survey being made will very largely de¬ 
pend upon such cooperation, an earnest appeal is 
made for full, complete and prompt replies. Corre¬ 
spondence should be addressed to Samuel G, Gordon, 
Academy of Natural Sciences of Philadelphia, Logan 
Square, Philadelphia, Pennsylvania. 

The Museum Journal reports that the first new unit 
of the oast wing of the California Academy of Sci¬ 
ences has been completed and the departments of 
entomology and fishes and the administrative offices 
have moved to their new quarters. The habitat 
groups in the Simson African Mammal Hall are now 
being installed under the direction of Frank Tose, 
chief of exhibits, with the assistance of John Adams 
and Jenness Richardson, mammal taxidermist; Stuart 
Rowley, Marietta Edwards and Richard Cayzer, in¬ 
stallation and accessories; Cecil Tose and William 
Hayden, assistant preparators, and J. M, Barclay, 
general assistant. Hanson Puthufi!, of Los Angeles, 
California, is expected to paint the first backgrounds. 
The opening of the hall to the public is planned for 
December, 1932. The main hail contains space for 
twenty-four groups, ail of which will be displayed 
under artificial light. 

Bcibntifio work, according to a summary given out 
by Science Service, in the Bureau of Geological Sur¬ 
vey, will be curtailed in 1932-33, os a result of action 
first by the Budget Bureau and second by the House 
Committee on Appropriations. For the entire bureau 
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there is a decrease of almost $1,500,000 in appropria¬ 
tions, compared to 1931-32. For some years the Goo- 
lexical Survey has been engaged in making a topo¬ 
graphic map of the United States. It is expected 
that the Congress will follow recommendations of the 
committee in cutting this work down by at least 
$100,000 more than suggested by the budget, w^hich 
was a $104,000 decrease. Geologic surveys, fur w^hich 
$400,000 was asked (the same as the amount ap¬ 
propriated for 1931 and 1932) will probably be cut 
$50,000; likewise fundamental research in geologic 
science, for which $100,000 was asked. Volcanologic 
sui*veys will probably bo cut down from $36,000 in 
1931- 32 to $21,000. The main volcanologic observa¬ 
tory of the United States is in the Hawaiian Islands 
on the great volcano of Kilauea. Investigation of the 
mineral resources of Alaska, an item for which it 
was hoped there might be $84,600, the same as in 1932, 
was reduced by $17,000. Gaging streams and deter¬ 
mining water supply of the United States has been 
cut $119,500. It had been estimated that $719,500 
would be required. Other items suffering cuts arc 
the classification of lands, the printing of gtjologic 
maps, and investigations of minerals on public lands 
and naval petroleum reserves. 

In order to achieve a broader representation of 
sportsmen and conservationists upon the Advisory 


Board, Migratory Bird Treaty Act, and to obtain a 
large measure of local cooperation in the problems of 
conservation and enforcement, a reorganization of the 
board is being planned by Secretary of Agriculture 
Hyde. As a moans of securing more direct regional 
representation on this board, the states have been 
tentatively divided into ten groups. These groups 
are so arranged os to give consideration to such 
matters as relative density of population and dis- 
.similarity of conditions affecting migratory birfls, as 
well as the various interests of those who are con¬ 
cerned in their welfare. A majority of the members 
of the board will be selected from these groups in 
cooperation with and upon the recommendation of the 
state conservation officials. I’he advisory board is 
organized for the purpose of assisting the federal 
authorities in a solution of regulator^” problems in 
connection with the federal administration of the 
migratory bird resource. When constituted, it will be 
requested to study and recommend definite policies 
upon all questions affecting the interest of the sports¬ 
men and conservationists of the United States and 
falling under the jurisdiction of the Biological Sur¬ 
vey, U. S. Department of Agriculture. Such subjects 
as length of seasons, bag limits, shooting restrictions, 
zoning, measures for increasing the supj)ly of both 
upland game birds and water fowl and measures for 
conserving the existing supi>ly will be submitted to it. 


DISCUSSION 


THE PROCESS OP GIORDANO BRUNO 

In his presidential address to the Astronomical Sec¬ 
tion of the American Association for the Advance¬ 
ment of Science published in Science of January 8, 
1932, President D. W. Morehouse says: “Suggestions 
were heard on every side tliat such views should be 
forcibly repressed, and some of its advocates, for ex¬ 
ample, Bruno, were condemned to death and burned 
at the stake in 1600. As history records, the second 
martyr of the Jesuits was harassed and persecuted 
solely for his adherence to the Copernican system." 
This statement is erroneous.^ The external data of 
Brunovs life are the following: 

Bruno was born in 1548 in Nola, a small town near 
Naples, entered the Dominican order at the age of 14 
or 15 years, and left the order in 1576, travelled then 
extensively in Italy, France, Switzerland, England 
and Germany. He returned to Italy, was accused in 
Venice, arrested and tried there in 1592 before the 
Inquisition. In 1593 he was extradited to Rome, 

^ Sir James Jeans says also in his book, "The Unirorse 
Around Us," that Bruno was condemned because of his 
advocacy of the Copernican theory. 


where his process lasted until 1600, in which year he 
was condemned and burned at the stake. The ques¬ 
tion now arises as to what the reasons for this con¬ 
demnation were. 

The documents of the Venetian process were first 
published by Berti. A more recent book is by Father 
Luigi Previti, S.J., “Giordano Bruno," Prato, 1887.“ 
The documents of the Venetian process contain first 
the denunciation by Giovanni Mocenigo ou the 
grounds of heresies concerning the Trinity, the sacra¬ 
ments, the transmigration of souls, the existence of 
an infinite number of worlds and the eternity of the 
world, besides teaching conjuration (I am not giving 
the complete list). After a number of purely formal 
documents we find then a complete record of the in¬ 
terrogation of Bruno. This record gives the impres¬ 
sion of stenographic accuracy; the questions of the 
court apparently being written down beforehand in 
grammatically correct style, while the answers of the 
accused show all the characteristics and repetitions of 
extemporaneous speech. One can judge the points 

* I am indebted to Father Gerald Walsh, professor of 
history at Woodstock College, for drawing my attention 
to this book, and putting it at my disposal, 
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which were used in the indictment from the questions 
which were aslted. They concern points in tlio dogma 
of the Trinity, incarnation and the sacraments. He 
was questioned whether he had said that Christ and 
the Apostles Avere magicians (or sorcerers?), whether 
ho believed in the migration of souls. lie wtis asked, 
and confessed, that he had taught that fornication 
was a small sin uitd liad condemned the church in for¬ 
bidding it. He (“the martyr of science^’) was ac¬ 
cused of defending conjuration. Furthermore, he 
was questioned about his associations in Genova and 
England (whore he had written a book ^‘Spaccio della 
Bestia trio fa rite”—“Expulsion of the Triumphant 
Beast”—interpreted as aimed at the Church). In the 
whole interrogation there are only three places which 
are even slightly bearing on the question of natural 
Bcioncc. At tire beginning of the interrogation, upon 
being asked whether he confesses errors, he himself 
said that he had taught the existence of an infiiiite 
number of worlds and that the earth was one of the 
stars. But this point was not taken up in the ques¬ 
tioning, and is not contained in the summing-up of 
his errors which is given by the court (Previti, p. 
361). 

The second point was on determinism and was con¬ 
tained in the question whether he had denied Provi¬ 
dence (p. 367). Finally, he had at the beginning 
handed over a list of all bis published books. He was 
asked why this did not contain the book ^^cena delle 
ceneri.” He answered that this book, published in 
England, treated of the motion of the earth. Ko 
further mention is made of its contents—they had 
not been questioned (p. 358). Nowhere is there any 
mention of the Copernican theory in the whole proc¬ 
ess. ]n the request for extradition which the Papal 
Nuncio addressed to Venice, Bruno is accused of his 
associations in Geneva, France and England, and of 
heresies eouceming the dogma of the incarnation and 
of the Trinity. No mention whatsoever is made of 
any physical theory,® 

The acts of the Roman process are not published, 
except a few purely formal ones, but as the punish¬ 
ment is one reserved for relapsed heretics one must 
assume that it went over the same ground as the proc¬ 
ess of Venice. There do exist documents to show that 
here too there was no mention of Copernicus' theory. 
There exists a letter of Gaspare Scioppio (Kaspar 
Schopp) to Conrad Rlttershaus. Schopp^ was an 
eye witness of the execution and says that he had 
heard the sentence proclaimed. According to him, 
Bruno was condemned because of heresies against the 

* It will be found that this presentation with 

the one in T. L. MacIntyre, Giordano Bruno, liondon, 
1503, although this author is very favorable to Bruno. 

< This letter can be found in Previti's book on page 
440. 


sacraments, the incarnation, because of teaching the 
transmigration of souls, the innumerahility and eter¬ 
nity of the worlds, because of his denial of the di¬ 
vinity of Christ and the statement that Christ and the 
Apostles were magicians. It is true tliat the authen¬ 
ticity of this loiter is denied by some; however, in a 
book publishetl eleven years later, he says that Bruno 
was executed because he did not want to abjure his 
pagan acx'Optance of “portenta et monstra” (appa¬ 
ritions), and his stutornents against Christ and the 
Apostles (Previti, p. 211). 

However, there is another argument which seems 
to mo quite independent of the documents and quite 
convincing that the condemnation of Bruno had noth¬ 
ing to do with Copernicus’ theory, and that is a sim¬ 
ple comparison of the dates. Bruno was tried in 1592 
and executed in 1600. In 1611 Galileo came trium- 
phantl3^ to Rome, and it was not until 1616 that pro¬ 
ceedings against him were begun. It is quite clear 
that if there had already been proceedings on account 
of this tlieory, and if Bruno had been condemned to 
the stake in 3000 for it, the adversaries which Galileo 
had before 1635 would have behaved quite differently 
and would not have failed to point out that he was 
defending the theory on which the Inquisition had al¬ 
ready acted. Galileo himself, of course, would also 
have behaved quite differently in this case. 

As to President Morehouse's remark, “the second 
martyr of the Jesuits,” it might be said that on the 
Roman tribunal of sixteen judges there were 12 secu¬ 
lars, 3 Dominicans (Bruno's own order) 1 other monk 
and 1(1) Jesuit. 

Bruno might perhaps be called a martyr to Pan¬ 
theism, to Buddhism, to Unitarianism, but surely not 
to science. 

K. F. Hicbzfeld 

The Johns Hopkins Univkesity 

A SMALL INSECT WHICH STINGS 
SEVERELY 

In November, 1925, a minute black hymenoptepous 
insect, Bcientiflcally known as Epyris ealiformeus 
(Ashmead), was first sent to the University of Cidi-’ 
fomia by a fanner at Clarksburg, Yolo County, 
California, with the statement that it had severely 
stung a child several times and was the cause of 
severe pain and considerable inflammation. Doe to 
the fact that the insect in question is barely over 6 mm 
in length, the idea of its being so formidable was 
doubted. Specimens forwarded to the Bureau of 
Entomology were determined as the above by R. A. 
Eohwer, who stated that they were the only other 
ones seen up to that time which agreed with fbe 
original types.^ Although informed that pxobablj^ 

iW. H. Ashmead described the species as 
calif omiew from several spooimena wceu iu 
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Bome other insect vee responsible for the injuries 
to the child; the fanner insisted that he had sent 
the real culprit. 

In October; 1928, more specimens of the same in¬ 
sect were received from Davis, California, with a 
similar claim that they were stinging children, and 
particularly a small infant in its crib. To make sure 
of the exact identification, specimens were again sent 
to the Bureau of Entomology and determined as the 
above by A. B. Gahan. By this time I was beginning 
to suspect that this small parasite was assuming a 
new role, but there was no way to prove or disprove 
the suspicions. Additional information concerning 
this interesting insect was received on October 16, 
1930, from Frank B. Hopkins, a teacher of biology 
in tlie Esparto Union High School, Esparto, Califor¬ 
nia, who wrote as follows: “I am sending a box con- 
tflining a little vial in which are four or five little 
Hymenoptera. Will you please tell me what you 
think they aret They were handed to me by a lady 
here, who is frequently stung by them so badly they 
make her ill. The first time she was stung (she was 
alone), she went into a heart attack and nearly died. 
She managed to call help, however, and when the 
physician came he administered strychnine. She con¬ 
tinues to keep the drug by her, but usually applies 
alcohol to allay the sting. The house is surrounded 
by large walnut and Mission fig trees. This is the 
only ease of the kind in the community of which I 
can learn.” 

A few days later another case was reported nl 
Woodland, California, by an attending physician, 
who submitted specimens to Dr. Tracy I. Storer, of 
the University of California at Davis, which later 
came into my hands for verification. 

All these oases were reported from a comparatively 
small area in Yolo County and to date no such re¬ 
ports have come from any other county in California, 
nor have I noted similar records from any other 
state or country. 

The evidence at hand indicates beyond doubt that 
Epyria califonncue stings humans, both young and 
adult; that it is able to infiiot considerable pain and 
inflammation; that its activities are at present quite 
i^stricted as to localities; and that its attacks are 
sporadic and uncommon. Concerning the life his¬ 
tory and habits of this particular species, beyond its 
propensity for stinging, absolutely nothing is known. 
According to Imms,® ^^Epyria stings Tenebrionid 
larvae and lays a single egg on each.” In California 
Tenebrionid beettes are abundant and perhaps furnish 


^ his Monograph of the North American Froctotrypidae, 
BuL 46, U. 8- Nat Mus., pp. 6£h-66, 1893, It is now 
placed In the family BethyUdae, Supeifamily Procto- 


- J A, IX imms, * ^ A Oenml Text-bbdk of Bntomology '' 
(Dutton, JT. T., 1980), ed. 2, p. 574. 


the natural food supply for this hymenopterous 
parasite^ 

E. 0. Essio 

TJNrmsrrr or CAuroauu 

HAMIVOROUS FISH 

In the November 20, 1931, issue of SoiBNca:, Mr. 
C. T. Hurst directed attention (on page 515) to 
quite curious case of gastric erosion of a fish hook 
that had been swallowed by a fish.” 

Upon its appearance, I showed this fish story to Dr. 
Charles Reitell, the well-known ichthyophile and the 
author of ‘^Let's Go Fishing.” He said Immediately: 
“Any one who fishes for pickerel as much as I do 
finds it quite a c-ommon experience to discover old 
hooks in the anatomy of this fish. Because of his 
sharp teeth, he often saws off the line or gut. More 
than once I have found trebled hooks deeply im¬ 
bedded in the throat of a pickerel which, with the 
very slightest pressure, were crushed.” 

The experience of Dr. Reitell, then, confirms in 
general Mr. Hurst^s report. 

W. A. Hamob 

MxliLON iNSriTUTK 

RELATIONS BETWEEN FUNDAMENTAL 
PHYSICAL CONSTANTS 

A NiTMBBiCAL relation has been found between the 
fundamental physical constants shown below and the 
velocity of light. This relationship i.s of such a nature 
that the constants can be calculated from a single 
^xjuation l/2Jto=:C*® and the power of the velocity of 
light shown, provided the decimal point is ignored. 
A complete solution of the relation given, enabling 
the decimal point to be properly placed, has not yet 
been found. It is, however, not possible that any 
merely accidental agreement could produce the numer¬ 
ical agreement shown below. The facts coneerned 
will be presented in a more technical paper. 


Calovlation of Fundamental Physical Cohstakts 




Observed 

Calculated 

c 

c 

(2.99796 

0.00004) X 10« 

2.99960 

c* 


(8.994 

± O.OU ) X 10-“ 

8.99761 

(y 

1/k 

(7.294 

± 0.0074 ) X 10“ 

7.28416 

<7 

h 

(6.647 

:fc 0.008 ) X 10-" 

6.55402 

€?♦ 

e 

(4.770 

:t 0.006 ) X 10-“ 

4.77401 

C“ 

Top 

(1.6610 

±0.0017 )xl0^ 

1.66014 

cr 

1 

u 

(1,5006 

± 0.0005 ) X 10’ 

1.49373 


jT^Oeomotrioal Coastaat; 0 = Velocity of light; 
m* =: Mass of electron j m? = Mass of proton; h == Planck's 
Constant; e = Electronic charge; 0 = Gravitation Oonr 
stant; k-Boltsmann Constant. 

« J. E. Mutm 

UifiTiEsrrT OF South Cajbowka 
Jahua»t 26, 1932 



244 


SCIENCE 


You 75, Na 1039 


SOCIETIES AND ACADEMIES 


THE NORTHWEST SCIENTIFIC 
ASSOCIATION 

The members of the Northwest Scientific Associa¬ 
tion assembled for their eighth annual meeting at 
Spokane, Washington, on December 29 and 30, 193L 
Notwithstanding the anticipation that the attendance 
might be reduced, over 170 members of the associa¬ 
tion were present, in addition to numerous guests. 
This constitutes the largest attendance yet recorded at 
any annual meeting, being an increase of approxi¬ 
mately 18 per cent, over that of the largest previous 
meeting. 

The meetings were presided over by President 
Ernest 0. Holland, of the State College of Washing¬ 
ton, president of the organization for the year 1931. 
At the opening meeting, on December 29, President 
Homer L. Shantz, of the University of Arizona, was 
to deliver an address on the subject, “The Vegetation 
of the United States and its Relation to Agriculture.^' 
Unfortunately, President Sliantz was unable to leave 
Arizona because of a special session of the legislature. 
In his absence his place was filled by Dr. E. F. Qaines, 
of the State College of Washington. Dr. Gaines re¬ 
lated impressious of Russian scientists and the Rus¬ 
sian experiment stations, gathered during a year of 
study and travel in Europe in 1930>-81, On the 
same day a broadcast through the courtesy of the 
National Broadcasting System was to have been given 
under the auspices of the association, the speaker 
being Dr. George D. Ijouderback, of the department 
of geology of the University of Californio. Due, 
however, to a severe storm, wire connections were sus¬ 
pended and the broadcast was cancelled. 

In addition to the general sessions, section meet¬ 
ings were held by the following sections: Botany- 
Chemistry-Physics, Education-Psychology, 
Engineering, Forestry, Geology-Geography, Medicine- 
Surgery and Social Science. On the morning of De- 
cember 30 a joint session of several of the sections 
was held, the symposium topic being, “Climate and 
its Relation to Science in the Northwest.” 

At the general meeting on December 30 the asso¬ 
ciation passed resolutions commemorating the ser¬ 
vice to science of Dr. W. J. Spillman, a former mem¬ 
ber of the faculty of the State College of Washing¬ 
ton, later a nationally known figure in the field of 
agricultural economics, and of Dr. B. L. Steele, a 
member of the association and of the faculty of 
the State College of Washington at the time of his 
death. 

A resolution was also passed requesting that the 
members of the agrioultural committees from the 


Northwest in the House and Senate direct their at¬ 
tention to the menace to agriculture arising from soil 
erosion. 

At a council meeting of the association the officers 
and councilors decided to make the coming meeting 
of the Pacific Division of the American Association 
for the Advancement of Science, to be held at Pull¬ 
man, Washington, from June 15 to 18, a special 
meeting of the Northwest Scientific Association and 
to cooperate in every way possible to make the meet¬ 
ing successful. To this end President Holland ap¬ 
pointed a contact committee from the association 
consisting of the following members: C. C. Todd, 
chairman, J. W. Hungate, H. B. Baras, John W. 
Finch, L. K. Armstrong, Charles H. Clapp, F. A. 
Thomson, Alfred Atkinson, I, N. Madsen and R. E. 
McConnell. The secretary reported that the associa¬ 
tion is now connected with the American Association 
for the Advancement of Science, having affiliated 
as an academy in April, 1931. 

The following officers will serve for 1932: 

President: Ivan C, Crawford, dean of the school of 
engineering of the University of Idaho, Moscow, Idaho. 

Vice-President: T, 0. Spaulding, dean of the School of 
Forestry of the State University, Missoula, Montana. 

Secretary-Treasurer: J. W. Hungate, State Normal 
School, Cheney, Washington. 

Councilors: E. E. Hubert, School of Forestry, Uni¬ 
versity of Idaho, Moscow, Idaho; Charles H. Clapp, State 
University, Missoula, Montana; H. N. Putnam, U. S. 
Blister Rust Service, Spokane, Washington; E. F. Gaines, 
Washington State College, Pullman, Washington; and G. 
D. Schallcnborger, State University, Missoula, Montana. 

Trustees: F, A. Thomson, School of Mines, Butte, 
Montana; Thomas Large, Lewis and Clark High School, 
Spokane, Washington, and L. K. Armstrong, 704 Peyton 
Building, Spokane, Washington. 

E. E. Hubert, editor of Northwest Science ^ the 
official publication of the association, was reappointed 
for the year 1932. The assistant editor will be A. L. 
Anderson, of the department of geology, University 
of Idaho, Moscow, Idaho. 

The following were elected as chairmen of the 
various sections: 

Botany-Zoology, H. B. Stough, University of Idaho, 
Moscow, Idaho; Chemistry~Physics, G. L, Luke, Univer¬ 
sity of Idaho, Moscow, Idaho; Education, C. I. Erickson, 
State Colloge, Pullman, Washington; Engineering, H. H. 
Langdon, State College, Pullman, Washington; Poregtry, 
8. N. WyckofP, U. 8. Blister Rust Control, Spokane, 
Washington; Oeology-Geagrapky, John W. Finch, Uni¬ 
versity of Idaho, Moscow, Idaho; Dr. 
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D. Hartin, Old National Bank Building, Bpokano, Wash- 

Ington; Social Science j T. S. Kerr, UnivorBity of Idaho, 

Moficow, Idaho. t TTr xt 

' J. W. HinsroATE, 

Secreiary-Treaaurerf Northwest 

Scientific Association. 


FOURTH ROUND TABLE OF CATHOLIC 
SCIENTISTS HELD IN NEW ORLEANS 

Foety-one priests, nuns and lay delegates, repre¬ 
senting twenty-four Catholic educational institutions 
in the United States and Canada, attended the round 
table for Catholic scientists and teachers of science 
which was held in New Orleans, on December 28, 
1931. The meeting was held at Loyola University, 
following a luncheon at which the president and 
faculty of the university acted as hosts. 

The round table is an informal group of research 
workers and teachers which originated at the Ameri¬ 
can Association meetings in New York City in 1928. 
It started with only six members, but each succeeding 
year has interested a steadily increasing number in 
attending the A. A. A. S. meetings. Encouragement 
of productive scliolarship, as distinct from the purely 
absorptive, by Catholics in the field of natural 
science is the main object of the round table. Its 


sessions are held during the association meetings, 
since its members feel that, inasmuch as science in 
general and scientific research in particular are 
neutral as regards religious belief, the formation of 
anything that savored of a separate Catholic body 
wotUd be Buporiluous and, given the hazard of mis¬ 
interpretation of its aims by Catholics and non- 
Catlxolios alike, apt to do more harm than good. 

In order to further its main objective the round 
table has sponsored discussion groups, membership in 
the A. A. A. S. and its associated societies, shorter 
teaching hours and more research equipment for 
members of science faculties, and a continued program 
for encouraging worth-while students to moke science 
teaching and research a life career in preference to 
other overcrowded professions. 

More than three hundred names, including those 
of several bishops and college officials, listed in the 
membership of the round table, testify to a healthy 
interest in its activities. Reports of past sessions will 
be freely supplied by the writer, the secretary for the 
present year. 

A. M. Kjckfb 

St. Nordkbt College, 

West De Pbre, Wisconsin 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A ROTARY MYOGRAPH 

Requihino several myographs for student labora¬ 
tory use, the simple apparatus as sketched was de¬ 
signed and proved satisfactory in use. 

The equipment shown presents several advantages 
over tho.se listed in various catalogs at prices of $200 
and more. The rotary myograph as pictured re¬ 
quires no casting patterns and can be made from 
material nsually found in physiological or biological 
laboratories. Other advantages besides the low cost 
are; The writing surface is nearly twice as long and 
is fully twice as wide as those found on the expen¬ 
sive machines. The principal wearing surface has 
ball bearings in place of friction rods. The weight 
of the entire machine is about one tentli and the stor¬ 
age space required about one fourth of the heavier 
machines. The noise of operation is no greater and 
the speed of the drum does not vary with uniform 
spring tensions. The speed of the writing surface 
may be adjusted over a wider range, while speeds of 
one thousandth of a second per centimeter have been 
attained; this is at least ten times that required for 
the usual student use in studies on speed of the nerve 
impnlse, determination of latent period, stimuli sum¬ 
mation, refractory period studies, reaction time 
studies and others. 

The drum ean be removed without releasing oatehes, 


and the ordinary kymograph paper may be used. 
Any laboratory using kymographs may make the 
drums of these servo double duty without having to 
invest funds in expensive equipment. 

;Matbeial and Construction 

Ordinary aluminum drums of the Harvard type 
were used, although others would serve as well. Center 
rod ringstands may be employed for the base and 
drum axis. Other material, such as brass plate, spring 
wire, machine screws and nuts, fiber sheets and cheap 
quilt frame clamps, are usually to be found in the 
stock of most schools or can be readily obtained. 

The base plate may be a center support ringstand 
base or heavy iron plate, the rod which serves as the 
drum axis must be a close but free fit. Cased ball 
bearings obtainable at cycle shops, placed as shown, 
reduce friction and make for smooth action, although 
these are not essential to a good working assembly. 
The set shows a support rod for the switches, but 
these can as well be placed on adjacent ringstands. 

A fairly strong spiral spring is essential for the 
driving unit; these may be obtained from old bed- 
springs or from heavy door-springs. The —1 shaped 
ipriug stop may be made of brass or may be a short 
bolt through the base plate. The collar with wing nut 
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^IDE VIEW 
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makes the upper end of the spring fust to the hollow 
drum support and allows for spring tension adjust¬ 
ments. 

The switch assembly is self-explanatory, and either 
spring brass or steel may be used for the vane. Con»» 
tact points may be platinized if desired. 

The most difficult part of the assembly to make is 
the drum catch and release. Figs. 3 and 4 give a top 
and side view of this in proportions. One fourth 
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inch brass plate is used to cut out the U-shaped re¬ 
tainers for the catches. These catches are normally 
held up by spiral brass springs placed over the set 
in bolt heads, the shanks of which run to the base 
plate. Quarter inch brass plate is used to mount 
the catches and central bumper post on, the entire 
catch and release assembly is mounted on a wooden 
block which is iirmly attached to the base plate by 
the three bolts. The center bolt is fitted with a rubber 
stopper to reduce noise and prevent backlash. 

The catch and trip pin on the drum is a brass 
machine screw, this is covered by fiber tubing, ex- 
coj^t at the wearing edge. The dotted arrow in Fig. 
3 shows the path of the trip pin. By proper placing 
of the switches this trip pin will cause either make 
or break stimuli to occur. Since the switches func¬ 
tion either right side up or inverted stimuli may be 
placed as close together as wanted or even be made 
simultaneous by placing one switch over the other. 

In use the spring tension is adjusted to give a drum 
speed of approximately one centimeter per hundredth 
of a second. The drum pin is held by the catch and 
release is obtained by depression of the small pin 
projecting from the catch. If the base plate is not 
heavy enough to prevent jump of the assembly in 
use, a small quilt frame clamp such as found in dime 
stores may be used to fix the assembly to a desk top. 
Set screws must be employed to firmly fix the drtan 
to its hollow support rod. All kymograph drums 
do not have these, but they are easily attached. 

Seward E. Owbk 

Department op Pharmacology 
AND Physiology, 

UNR^RSiTy or Utah 

MULTIPLE LABORATORY INCUBATOR FOR 
THE BIOLOGICAL STUDY OP 
CHICK EMBRYO 

In former publications in this journal,' and else¬ 
where,*^* I have emphasized that the accurate control 
of the most important physical factors, such as tem¬ 
perature, humidity and composition of air, is abso¬ 
lutely indispensable in the experimental incubation of 
hen^s eggs. The importance of such control in all 
physiological and physicochemical studies of the em¬ 
bryo is obvious when daily observations have to be 
made on a small number of various individuals^ 

The laboratory incubator previously described'**** 
had already given excellent service by its accuracy in 
the control of the various physical factors and by its 
adaptability to a wide range of experimentatto. 
With this incubator we were enabled to obtain very 

1 A, L. Bomanoff, Bcibnoe, 69: 197-198, 1929. ,, 

a A, L. Romanoff, Cornell 

Memoir, 182; 1-87, 1930. , ) . . . 

® A. L. Romanoff, Jowr, aad 

525, 1980. 
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uniform and oonetosive data on some phases of the 
embryonie growth/ meUbolism and mortality, and 
also on the phyEdooebemical changes in the egg con< 
tents under standardized/'* or ^'normal” and adverse 
conditions of inonbation: hmnidity/' ^ composition of 
air/*® and temperature.® 

However, our experience showed that the above- 
mentioned incubator, being of a single-compartment 
only, is not efficient enough. Only a few experiments 
can be carried on during the natural hatching time, 
which is limited to about six months, that is, ap¬ 
proximately from December to July. Secondly, when 
the results of several experiments are to be used for 
comparison, this incubator does not olimizmte seasonal 
variation in the hatching quality of eggs; but it is a 
well-known fact that the average hatching of eggs 
varies throughout the season. 

Therefore, in order to eliminate the influence of the 
season on the hatching quality of eggs and also to in¬ 
crease the efficiency of experimental work, we soon 
saw the need of a multiple, or of a several-com¬ 
partment laboratory incubator, to carry on several 
experiments simultaneously. A commercial sectional 
incubator (vertical type, four compartments) was 
completely remodeled and all necessary special equip¬ 
ment was installed,^* as shown on the accompanying 
diagram. 

Each compartment (capacity 152 eggs) of the new 
multiple incubator is ociuipped independently with 
electric devices which allow wide range in the control 
of temperature, humidity, supply of fresli air, rate 
of mixing of air and turning of eggs. Beside that, a 
special provision is made for sampling and trans¬ 
ferring of air to the laboratory for analyses. Accu¬ 
racy in the control of temperature and humidity has 
been attained within an average, ^ 0,2° C. and ±1.0 
pur cent, relative humidity. 

When the incubator is in operation, outdoor fresh 
air, regardless of atmospheric conditions, may be 
brought continually through the long pipe (1), in 
which it is heated to room temperature, by means of 
the blower (2), driven by the variable-speed motor 
(3). The speed of the motor is regulated by the con¬ 
trol lever (4), a point of which is laid against the 
scale (5). The total rate of air flow is measured at 

®A. t, Bomanoff, ScnoNCB, 60: 434, 1920. 

® A. U Bomanoff, Atal^ama Poljftech* ln«t. Bid., 26: 46- 
49. (Poultry Sci. Assn. Proc., 21: 45-49, 1929) 1980. 

® A. L. Romanoff and A. J. Bomanoff, Biol. B«2., 57: 
300-806, 1929. 

^ A, U Bomanoff, Jour. Ssifp, Zeoh, 54: 848-^48, 1929. 
^ ® A, t(. Bomanoff and A. J. Bomanoff, Jour. Bap. ZooL, 
66 ; m-4$7, mo. 

• The data from two years of experimental work are 
for publication. 

mxhe aesembling of this laboratory incubator was 
ma^ possible i* port tbtangb the aeeistatiee of the 8mitb 
XheubtibMr doh^y fWdwihip Fond. 



the three-way valve (5a) by the gas meter (5b); 
then air is distributed at will by means of the valves 
(6), conditioned in respect to humidity in the humidi¬ 
fiers (7), and the actual amount of it in each com¬ 
partment is determined at the three-way valves (8) by 
the gas meter (9). Indrawn air strikes the electric 
heater (10), which is controlled by a thermostat with 
mercury switch. The temperature is recorded by the 
right-angle thermometers (11) graduated to 0.2° C., 
and the humidity recorded by the precision hair 
hygrometers (12). Air in each compartment is evenly 
distributed over the hatching eggs by the air mixers 
(13), which have the pulleys (14) connected with the 
shaft (15) and, through the countershaft (10), to the 
low-speed electric motor (17). At any time samples 
of air may be drawn through the sampling tubes (18) 
and the selective valve (19) to the outlet tube (20) 
leading to a laboratory analysis apparatus. In order 
to prevent any accident from an electric power shut¬ 
off or disorder in circulation or mixing of air, special 
electric alarm systems are connected with the living 
quarters of the operator. The circulation of air is 
under the control of a system similar to that pre¬ 
viously described;* but the mixing of air is controlled 
by the governor (21) connected with the mercury 
switch (22), the battery (23) and the electric b^ 
(24). 

The efficiency of the above-described laboratory in¬ 
cubator, as compared with the old incubator, is 
obvious. It provides: (1) greater aceomplishment in 
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tb« experimeDtal time^ wJuch is limited to the natural several experiments suitable for comparison, partiou* 

hatching season of the year; (2) simplicity in the larly in the study of the effect of various environmifn- 

routine work, due to many automatic devices; (S) tal factors on the developing embryo, 
uniformity in the seasonal quality of hatching eggs Alexis L. BouAKOfO 

in each group of experiments; and (4) results of CoaN£LL Univeesity 


SPECIAL ARTICLES 


ON THE LAWS OF KINETIC SYSTEMS 

The general law of growth which populations tend 
to follow is well known. It is expressed graphically 
by Verhulst’s “logistic curve,” rediscovered by Pearl 
and Reed,' and may be stated us follows: 

While periodic renewal maintaina its limited reaourcea 
in matter and energy at one level, a population so multi¬ 
plies that the proportional increase anticipated in ab¬ 
sence of checks fails in the same measure as the attained 
fraction of the limiting population grows. 

This is the master law of populations coniposed of 
a single sort of organism, populations in the ordinary 
sense, simple populations. Consider the damping 
effect of population upon its own growth^rate a mea¬ 
sure of pressure, and the law may be stated more 
briefly. It is set down next in its concise form, with 
four additional laws derivable from it by inspection. 

General law of simple populations: While periodic re¬ 
newal maintains its limited resources at a constant level, 
the pressure in a population varies as the attained frac¬ 
tion of its limit. 

Secondary laws: (1) When in a population the average 
individual energy is constant, pressure varies inversely 
as the volume occupied. 

(2) In a mixed population each component exerts the 
same pressure as if it alone occupied the whole volume, 
and the total equals the sum of the several partial 
pressures. 

(3) If the average energy of their units be the same, 
equal volumes of two populations under the same pressure 
contain the same number of individuals. 

(4) At constant pressure the volume occupied by a 
population, and at constant volume the pressure in a 
population, varies as the average Individual energy. 

Here it must be stated that in applying the sec¬ 
ondary laws of populations, or in testing their appli¬ 
cability to empirical data, one must always measure 
volume in appropriate units. In working with flie% 
for example, a pint bottle doubly charged with 
banana-agar may not be considered an experimental 
'^universe” of twice the volume of a half-pint singly 
charged. The true two-unit universe is one composed 
of two half-pint bottles with a single charge each. 

In the pint bottle doubly charged, the whole method 
of yeast culture, for use of the adult Drosophila popu- 

1 Proo. yat. Acad. Sou, vi, pp. 276-288, 1920. 


lation it largely supports, is changed by altering the 
relation between surface and volume of the substratum 
on which the yeast is grown. The result is just such 
as a revolutionary change in agricultural methods 
would entail in the growth of a human population. 
Or, again, the transfer of a fly population from two 
communicating half-pint bottles normally charged to 
a pint bottle doubly charged, if ail the details of 
Pearl’s culture method were followed throughout, 
should induce just such a change in the curve of popu¬ 
lation growth as occurred when Germany and Japan 
turned from agriculture to industiy in the nineteenth 
century.“ A change opposite in sign should probably 
follow the transfer of a similar population to four 
gill-bottles connected with one another and provided 
with half the standard charge each. 

The situation may be seen more clearly if ap¬ 
proached from another direction. Space, from the 
standpoint of the kinetic theory of gases, does not 
differ qualitatively from point to point. But from 
that of populations it has structure virtually imposed 
upon it; if not by the mode of distribution of sources 
of matter and energy, then by the distribution of 
opportunity for the disposition of population wastes. 
Thus to add unit to unit of volume, when dealing 
with simple populations, it is necessary to add to one 
structured system another quite like it; or, in effect, 
to measure volume in terms of the unit universe, be 
it what it may, rather than in standard cubic centi¬ 
meters or inches. 

Another point requires passing mention; The pres¬ 
sure in a population varies with the attained fraction 
of its limit; and the limit is fixed by the ratio between 
available maximum in some critical factor and indi¬ 
vidual need. But need and expenditure, intake and 
outgo, are merely the debit and credit sides of the 
organism's ledger account with energy. Hence the 
legitimate substitution of the term “individual energy" 
for “individual need" in the secondary laws of simple 
populations to which we now return. 

These laws relate to one another four terms—pres¬ 
sure, volume, number and average individual energy. 
But these are the terms which appear in the gas laws, 
and the relations said to exist between them are pre¬ 
cisely the same in the two oases* We must therefore 

2 Raymond Pearl, ** Biology of Popnlatioii Growth/' 
pp. 19-21, 1926. 
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count the secondary laws of simple populations homo- 
lognesi not distant onalogxtes,* of the gas laws: andf 
by the same reasoning as we pass from empirical laws 
to a kinetic theory of gases, we must pass from their 
own empirical laws to a kinetic theory of simple popu¬ 
lations. 

It has been suggested earlier^ that in great natural 
groups of organisms genera grow according to one 
law which varies from group to group only os growth 
acco/ding to the logistic curve varies from population 
to population. This law of generic growth, law of 
differentiation, or law of evolution, is the master law 
of sficond-order populations. It may be expressed by 
a graph of whicJi the ordinates in order ore propor¬ 
tional to the sums, from the second onward, of the 
IhomologouB terms of an infinite series of infinite de¬ 
epen di/ig geometric progressions of equal sum, whose 
cotmnon ratios lie between 0 and 1.0, with normal 
frequency distribution about the mean. 

In this statement the veneer of mathematical 
phrases overlies sound biological and typically Dar¬ 
winian construction. Aside from the idea that sur¬ 
vival values fluctuate according to the law of chance, 
nothing is implied beyond the fact that variation, 
inheritance and natural selection are factors in evolu¬ 
tion, But where species beget species by a process 
of generation in which like tends to produce like, a 
tendency for types to increase in geometrical pro¬ 
gression will appear. And where there is struggle 
for place, a limit to the number of types which may 
bo produoed is indicated. 

The joint effect of the two factors, tendency to 
geometric increase and the damping effect of pressure, 
imposed on the terms it is by the fixed limit, is to make 
growth in populations of organisms follow the logistic 
curve. But where the law of the logistic holds, lesser 
laws—homologues of the gas laws—^hold also; and 
where these hold we deal with a kinetic system. 
Species-populations, or second-order populations, are 
therefore kinetic systems. 

If at this point the soundness of the conclusion 
seems to depend wholly upon the correctness of the 
premises, the reader should consider these facts: 
Analysis of the data of taxonomy and distribution 
shows that species of large genera occupy upon the 
average large areas, while those of small genera 
similarly occupy small. This is clear evidence that 
descendant species inherit ancestral ability, more 
correctly the bases of ancestral ability. Jaooard^s 
iaw, that the number of species per genus in a region 
varies with the ruggedness of the topography, shows 

^ “A. J. Lotka, Elements of Physical Biology/' pp. 

205^306, 1026. 

^ W. Xiongley, Boibnok, Ixxiii, 1904, pp. 700-702, 
June 1031 and Bee., 61, pp. 80 and IIB, No¬ 
vember, 1931. 


as oleariy that the number of species which may be 
produced in any natural group is limited. Finally, 
the data of paleontology, fragmentary as they are, 
as far as they go are consistent with the idea that in¬ 
crease in species-populations follows the logistic 
curve. 

Besidas the three mentioned still another type of 
kinetic system is the ‘^excited’' or glowing gas. The 
relative intensities of the lines in its spectrum change 
with changes in its temperature. The change proceeds 
regularly. The total number of its atom-s active in 
absorbing (or emitting) a subordinate series of lines 
increases, passes through a maximum and decreases 
again, as the temperature is raised..® The effects of 
pressure are as general and regular. With increase 
all lines shift toward tlie red, the shift in each series 
being more marked on the part of lines appearing at 
high temperature.® Intensities, too, according to Miss 
Payne, should be affected by pressure generally and 
regularly.^ 

In short, then, a normal and an “excited” gas, a 
simple and a second-order population seem four dis¬ 
tinct types of kinetic system. Because of the activity 
of their units, be they what they may, and their ran¬ 
dom action one upon another, certain of the laws of 
the four are alike in principle. TJiia group of laws, 
common to kinetic systems as here understood, are the 
gas laws and their homologues. 

But, besides the peculiarities they share, the units of 
these several systems have their distinctive attributes. 
One is neither variable nor capable of reproduction; 
another is capable of variation but incapable of re¬ 
production. Still another is (by definition) capable 
of reproduction but no variation, and the lost both 
reproduces and varies genetically. 

It is to these differences we must ascribe the fact 
that the master laws of the several systems are dif¬ 
ferent. That of the first is the ideal gas law, pv = kT. 
From it, as from the master law in each system, the 
lesser laws of the system are dcducible in detail. 

The master law of the second system is the law 
of distribution of energy in the line spectrum of an 
“excited” gas, for this clearly reflects the statistical 
distribution by state of its variable units, when that 
depends at once upon energy level maintained in the 
system and the pressure to which it is subjected. The 
curves setting forth its variations for a particular 
gas in different states of excitation will differ only as 
the teurves of distribution of energy in the thermal 
spectrum differ with temperature, or those for the 
continuous x-ray spectrum differ with excitation 
potential, or as the logistic curve differs from popula- 

8 0. H. Payne, ''Stellar Atmospheres,*^ pp. 23 and lOl, 
1026: 

®H, i). Babcock, Astrophps, /oitr., bevii, 230-261, 3028. 

7 0. H. Payne, ioo. oit., p. 144. 
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tion to population of one sort grrown under different 
conditions. 

The master law of the simple population has been 
discussed in full above. That of the second-order 
population, in addition to the laws’ horologues. 
but the law of the logistic curve holds also in this 
population, in addition to the gas laws’ homologues. 

In conclusion wc Bunimarizc the liiidings in this and 
preceding brief notes in Science a possible reader 
may perhaps, for obvious reasons, beat take up in re¬ 
versed chronological order. 

The grouping of organisms in genera and species is 
justified by the order of nature. Taxonomy is a sci* 
cnee, not an art. There is a definite mode of growth 
of knowledge of species in their genera and their 
ranges, from which it appears that evolution is a fact 
and its process Darwinian in principle. The differ¬ 
entiation of genera and species in a great natural 
group of organisms occurs according to a law affili¬ 
ated with the gas laws and others, and is as capable 
as any of mathematical expression. These all are the 
laws of physical systems readily characterized, and 
associated naturally under the terms of an amplified 
kinetic theory. 

W. H. Lonqlet 

Goucher Colleoe 

RATE OF SEA CLIFF RECESSION ON THE 
PROPERTY OF THE SCRIPPS INSTI¬ 
TUTION OF OCEANOGRAPHY AT 
LA JOLLA, CALIFORNIA 

Aboxtt two years ago measurements were made of 
the amount of recession of three cliffs on the property 
of the Scripps Institution between the years 1918 and 
1930, that is, within twelve years. The results of the 
study were included in the report of the committee 
on features and changes of the shoreline of the Pacific 
Coast, Division of Geology and Geography, National 
Research Council, May 3, 1930, and they were dis¬ 
tributed in mimeographed form, but there appears to 
be doubt as to whether the appearance of the results 
in the report mentioned constitutes publication. Since 
much interest has boon manifested in the study it 
seems desirable to remove any doubt regarding pub¬ 
lication. A summary of the results is as follows: 

The first cliff is 21 feet high and it had receded 20 
feet since 19J8. The second cliff is 33 feet high and 
it had receded 15 feet since 1918, and was undercut 
at the time the measurement was made to a depth of 
8 feet. The third cliff is 54 feet high and since 1918 
it had receded between 10 and 12 feet The heights 
of these cliffs were plotted as abscisses on coordinate 
paper and the amount of the recession as ordinates. 
The equation for rates of recession in terms of height 
was determined by Dr. G. P. McEwen, of the Scripps 
Institution. It is ytl38x" ** 


Dr. McEwen has prepared a table of cliff heights in 
feet and rates of recession in feet per year accord¬ 
ing to this formula. It is as follows: 



Recession 
rates = y 

Observations 

Height = X 

Height 

Recession 
in 12 yrs. 

5 

4.100 



10 

2.650 



15 

2.080 



20 

1.720 

21 

20 

25 

1.490 



30 

1.330 

33 

15 

40 

3.100 



50 

.900 

54 

11 

75 

.740 



100 

.620 



160 

.470 



200 

.400 



850 

.340 



800 

.300 



400 

.250 



500 

.220 




The material, composing the cliffs studied, is a 
non-indurated clay loam, but the lowest bed in the 
highest cliff is fairly tough, argillaceous, sandy mate¬ 
rial with considerable oaleiiun carbonate cement. It 
appears that the rate of erosion of the loam is not 
faster than that of the basal bed of the cliff. 

It scarcely needs to be said tliat, although measure- 
ments such as are given above are of interest, before 
entirely satisfactory conclusions can be reached there 
should be a much larger body of data. 

T. WATtiAKD VACOHAK 
SoEipPB Institution op Ooxanookapht, 

La Jolla^ Caupobnia 
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PROBLEMS OF THE ENGINEER 

By Dr. FRANK B. JEWETT 

BELL TELEPHONE LAHOHATORIES 


After a great many years of activity in one branch 
of the engineering profession, and through it having 
had some considerable oontaot with practically all the 
other branches of engineering, it seems to me that 
we are approaching an era—possibly we are already 
in that era—when the problems of the engineer, and 
particularly the problems of the engineering profes¬ 
sion, are about to undergo some rather radical 
changes in their fundamental features. Whether wo 
like it or not, and whether we would change the situa¬ 
tion if we could, it seems clear not only that we 
are living in a highly mechanized age, but also that 
we and our children and their children are destined 
to continue to live in an even more highly mechanized 
environment. Periodically wo hear or read statements 

1 Addrw of the retiring vice-president of Section M— 
Ba^neering, American AsBociatlon for the Advancement 
of Seienee, New Orleans, Louhaana^ I>ecember 30, 1931. 


and wails to the effect that it would be nice if we 
could return to a simpler mode of living. Any such 
possibility seems to be quite out of the question, how¬ 
ever. The things of science which have been made 
useful to the people through the work of engineers 
have not only come to stay but are destined to in¬ 
crease in number. They have come in such large 
measure already, and they bid fair to come in such 
gpreater measure in the years ahead that many of the 
old controls which were developed through long ages 
of human activity no longer suffice for a proper 
ordering of them for the well-being of society. 

We have about us everywhere the evidences of 
attempts to control a new scheme of living through 
the rules and regulations which grew up in an essen* 
tially agricultural and trading age. We are witness 
to all sorts of legislative action taken in an endeavor 
to control by statute things which can not be con- 
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trolled except in the light of a complete understand¬ 
ing of their scientific and engineering significanoe. 
Under the circumstances in which we find ourselves, 
it seems to me that if the people of the world are 
to live happily in the years ahead, and if their affairs 
are to be ordered in measurably decent fashion, a bet¬ 
ter general understanding of the things of science 
and engineering is imperative. Nor can this better 
understanding be confined to the limited few who 
make up the group of scientists and engineers. It 
must be an understanding which in some measure 
enters into our collective thinking and into our acts 
as a group of human beings bound together by what 
we commonly cull political ties. If this premise is 
correct it would appear that the engineer must of 
necessity play an increasingly important part in the 
general scheme of things, since he is the only man 
who in general has that full understanding of the 
facts of science as applied to the affairs of every¬ 
day life which is necessary for a proper operation 
of the new controls. 

As I look back to my own experience, and still 
farther back through history, particularly the history 
of these last one hundred years, it seems evident that 
we of the engineering profession have been' in prin¬ 
cipal measure so largely concerned with and so in¬ 
terested in physical things, in the creating of new 
structures and of new applications of old and new 
science, that we have been content to lot the social 
significance of our work rest wholly in the hands of 
non-scientific or non-technically trained people. It is 
true that, individually, in practically every activity 
in which we have engaged, we have had some influence 
in molding affairs. Nevertheless, acting as a group, 
we have not token the same part in the evolution 
of society in this mechanized age that I think we are 
to and must take in the years alicad of us. If you 
grant this premise, then it seems to me obvious that 
there are two main problems—throe main problems 
possibly—to which some thought must be given. 

In the first place there are the problems of educa¬ 
tion for the young men who are to be our engineer¬ 
ing successors. Up to the present time our scheme of 
engineering education has been essentially one which 
acquainted young men with the fundamentals of 
their profession and something of the groundwork 
of science, on which all engineering is based. It has 
been concerned in addition with the rules by which 
science is applied in the profession of engineering— 
rules which in the last analysis are nothing but the 
job of mixing fundamental science with dollars in an 
economic structure. Of course this aspect of engi¬ 
neering education is bound always to be a very large 
part in any scheme of technical training. There must 
always be a large number of men who are com¬ 


petent to take the facts of science and the rules qf 
engineering and apply them for practical purposes. 
Further, no man is likely to achieve to real eminence 
in the broader aspects of a social service based on 
engineering unless he is himself competent to do and 
judge some at least of the things which are the hall¬ 
mark of good professional engineering. 

Beyond this basic requirement, if I am right in my 
picture of the years ahead, it may well be that in 
some at least of our engineering schools—possibly 
in most of them—more emphasis will come to be laid 
on the social side of the engineering profession. 
Where this is done the objective will be so to endow 
the young men who go out from the schools that 
they will be competent not only to do the kinds of 
things that you and 1 have been called upon to do 
in our active life, but more competent than we to 
take their places in the whole scheme of evolving 
society. 

Then there are the problems which affect us in our 
professional association one with another, that is, 
in our technical societies. In the past our societies 
have been in large measure places of meeting where 
technicians could gather together for a general inter¬ 
change of ideas, for a discussion of technical prob¬ 
lems and for the taking of whatever group action 
seemed advantageous for the advancement of our 
profession. Possibly in the years ahead our engi¬ 
neering societies, either through modification of their 
present organizations or in their associations one 
with another in such things as the American Engi¬ 
neering Council, will find it expedient and necessary 
to equip themselves in better fashion to play the 
part which society has a right to demand of us, its 
experts in this particular field, in bringing to play on 
the problems which will confront our people the gen¬ 
eral consensus of understanding which we alone 
possess in the greatest measure. 

Finally, there are the problems of a better education 
of the great rank and file of the population who have 
an interest in but no specific concern with the prac¬ 
tical applications of science. I surmise that a large 
part of the things which we are prone to oritieize in 
the acts of our political leaders, our political parties 
and our various social groups, are not so much due 
to any malicious desire to warp the situation as they 
are due to a fundamental ignorance of the factors 
which are involved. In a word, where these acts 
seem to play ducks and drakes with the facta of 
science and engineering they are, I think, in the main* 
the unintentional result of insufpeient understanding. 

We who are engaged in any field of science or its 
application know that the most dangerous tiling 
can do is to fool ourselves, or penuit ourselves to be 
fooled, with regard to the facts of scien^ or 
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neerijog. 014 Dame Natiure haa a very unpleaeaut way 
of never fooling herself or allowing her votaries to 
be fooled with impunity. If we engineers either con¬ 
sciously or unoouseiously znisose or misapply facts, 
we are pretty sure sooner or later to find ourselves in 
serious difiioulties. For the engineer who finds him¬ 
self in this kind of trouble there is in the main no 
extenuating alibi. This being so, and if I am right 
in my suspicion that a large part of the things we 
now criticize is due to ignorance on the part of the 
public generally, then, to such an extent as is possible 
with a great mass of human beings, wo owe it to our¬ 
selves and to the society of which we are a part, to 
do what we can to bring about a better general under¬ 
standing of the pOBsibilitifffi and limitations imposed 
by nature. In a word, where the facts of science 
and their application are really the controlling fac¬ 
tors in any proposed legislative and administrative 
undertaking, general knowledge of the inherent pos¬ 
sibilities and limitations is highly advantageous. 

All of us have had numerous illustrations indica¬ 
tive of the abysmal ignorance of men and women of 
intelligence about things which seem to us the every¬ 
day commonplaces of life. We have equally, I think, 
all had the experience of seeing how easy it is to 
educate intelligent individuals or small groups of in¬ 
dividuals, if we can only get them to listen to what 
we have to say. Educating the occasional individual 
or occasional small groups, as to some particular 
topic, is, however, quite a different problem from 
that of educating millions of people. Nevertheless, 
it seems to me that these millions of people must, in 
the years ahead, come to have a better understanding 
of the fundamentals of science and engineering than 
have their parents and grandparents. Moreover, wo 
scientists and engineers must in some way or other 
take a real part in bringing about that education. 
Further, either individually or collectively, we must 
be prepared to play a real port not alone in our 
purely technical activities but as citizens of the 
community and of the nation in which we live. 

So much for some of the reasons which lead me to 
believe that we are on the verge of a different kind of 
engineering life than we have experienced these last 
forty or fifty years. Now there are two things which 
seem to me to indicate a change in the point of view 
and, through it, in the activities of engineers as re¬ 
gards the more strictly professional side of their 
work. 

One of these is that in many fields of engineering 
we eeem to be reaching the ultimate of possibility in 
our applioations of the things of science. I use the 
word advisedly, for frequently when I have 

thought that we were clearly at or nehr the end of 
our Topp J Imve had brought to my attention some¬ 


thing which caused me to wonder whether my oon- 
olusions were as sound as I thought they were. * 

Take, for example, the matter of dams. While 1 
am not a civil engineer, 1 do know a little of civil 
engineering and am cognizant of the fact that dams 
to impound water are among the most ancient of 
man^s engineering structures. 1 presume that the 
first dams were built untold centuries before there 
was any recorded history. This being so, one might 
easily think that in all the long period of human 
history men would have had experience with every 
conceivable element entering into the construction of 
dams, and so would know all there was to be known 
about them. Yet when one talks with one’s civil 
engineering friends, and when one reads the more 
or less acrimonious discussion which goes on with 
regard to the stability of gravity dams, the cause of 
failure of such things as the St. Francis dam, and the 
probable stability of the great new Hoover dam, one 
begins to wonder just how much we really do know 
about them. 

Despite such uncertainties there are nevertheless 
some fields where there seem to bo fairly clear indica¬ 
tions that our prsent applications have reached close 
to the limit of the possibilities permitted to us by the 
fundamental facts of science. 

As an example, I can cite one illustration in my 
own field of engineering where we seem close to the 
limit. Not being clairvoyant, I am even here, how¬ 
ever, uncertain as to what future science may have 
in store for us. What 1 do know is that in the 
present state of scientific knowledge we in the com¬ 
munication field have in some directions just about 
reached the point where we can not hope to go 
farther along lines which have been tremendously 
fruitful in the past. As an illustration of what 1 
have in mind, let me cite a simple case involving 
the transmission to great distances, of electrical im¬ 
pulses. Fifteen years or so ago very great advances 
were made in extending the range of electrical com¬ 
munication through the development and introduc¬ 
tion of distortionless amplifying devices. You are 
all acquainted with one form of such devices in the 
vacuum tubes of your household radio sets. As em¬ 
ployed in the extension of electrical communication 
these devices are made to control relatively large 
amounts of fresh energy supplied to the transmission 
channel at points distant from the sending station, 
in such a way that the minute control impulses which 
reach them are magrnifled many fold without distor¬ 
tion of form. In a word, they are employed in such 
manner that they appear to a still more distant point 
as the relatively naar-by primary origin of the im¬ 
pulses. 

These devices of practical utility* which grow ot^t 
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of fundamental research in physics, opened the door 
to what appeared to be an almost illimitable amplifica¬ 
tion of very small amounts of ener^ without dis¬ 
tortion. Initially it appeared as though one might 
go on practically ad infinitum in the multiplication 
of energy under the control of very weak impulses 
and so ijrovide for spaniiiug almost any terrestrial 
distance which might be involved in electrical com¬ 
munication. For a considerable number of years 
after their initial introduction this assumption seemed 
to be quite within the bounds of practical possibility. 
It still appears to he within those bounds wherever 
it is reasonabl 3 " possible to provide intermediate 
amplifying equipment to the communication channel 
at suitable intervals. 

Recently", however, in our attempts to span very 
great distances where we were deprived of the pos- 
eibility of providing these revivifying agencies, as we 
can on land lines, we have come face to face with 
what appears to be the stone wall of a fundamental 
obstacle inherent in the nature of matter. Specifi¬ 
cally, we have encountered this obstacle in our at¬ 
tempts to bridge great ocean distances, such as the 
Atlantic, with a telephone table. Here, because we 
are deprived of the possibility of installing inter¬ 
mediate amplifiers, we must, if the problem is to bo 
solved, at all, depend, at the distant end of our cir¬ 
cuit, on the minute remnant which remains of the 
energy imparted to that circuit at the sending end. 
This might not be a serious obstacle if we had to 
deal only with the fact that this remnant of energy 
was minute. All that might be required in such a 
case would be the introduction of a train of amplify¬ 
ing devices each adding its increment to the elevation 
of the energy level. 

What we do encounter is, however, something quite 
different. We find the remnant of energy with which 
we have to deal is so minute that it is approaching 
the level of the electrical energies involved in the 
noises produced by thermal agitation within the 
material of the conductor itself. A short step further 
in this diminution, such as might easily be produced 
by an extension of distance, will bring us to the point 
where no amount of amplification can be of service, 
since any amplification will elevate equally both the 
desired impulses and their masking background of 
noise, and we know of no way of separating the two. 
Unless and until, therefore, some one finds either a 
metal which has a lower background of inherent 
noise, or a way liy which that background of noise, 
which covers the entire spectrum, can he gotten rid 
of, there is a definite limit to what we can do. 

Other examples might, I think, be cited to indicate 
that in certain other branches of engineering there 
are in the present state of our knowledge definite 


limits to what we can do in an engineering way. 
Where such fundamental obstacles are found to exist 
it is obvious that the past course of engineering de¬ 
velopment, on its more technical side, must be altered. 
In a word, we will have in such fields reached the 
frontiers and must consequently direct our energies 
to developments within those frontiers. Put another 
way, it means that in those particular sectors the 
engineering of the future must be directed to the 
problem of filling in gaps which now remain, in bet¬ 
tering the structures which wo have already erected 
inside the frontier, in cheapening these structures, or 
in the thousand and one ways with which we settle 
up an already discovered country. 

In other directions and in other branches of en¬ 
gineering it is quite obvious that we have not yet 
reached the point where such limits have begun to 
operate. In these fields progress can still be made 
along the old lines, although even in such areas I 
imagine that, relatively, we shall see much more at¬ 
tention given to the filling-in processes as we go 
along than may have been the case in times past. 

Thcj'e is another direction in which it seems to me 
that the engineering profession of the years ahead is 
likely to have a somewhat different point of view 
and a somewhat different method of approach from 
that wliich we have known in the past. Fundamental 
science has been bringing to us as raw material for 
our profession, these last three or four decades, a 
perfectly stupendous amount of new knowledge. 
New facts thoroughly proven in the research labora¬ 
tory have been placed at our disposal to be applied 
as were the older facts which were their predecessors. 
In the main these new facts have bad to do primarily 
with the ultimate structure of matter. They have 
placed and are placing in our hands smaller build¬ 
ing bricks than we have had to deal with, and very 
much smaller building bricks than our engineering 
predecessors of a few decades ago had to deal with. 
All of us know that finer and more substantial struc¬ 
tures can be made with finer ultimate elements than 
can be fashioned out of cruder things. To the extent 
therefore that this is so, it means both that our en¬ 
gineering structures of the future and the engineer¬ 
ing attack which produces them must be ooneerned 
more with intimate details than haa been the case in 
the past. 

Further, in many branches of engineering, this 
added knowledge which the physicists and chemists 
are placing at our disposal is indicating quite clearly 
the basic causes of some of those failures which in 
the past we have guarded against by the rather crude 
processes of enlarged dimensions which we have come 
to designate as factors of safety. To me these so^ 
called factors of safety should in fact, to a large 
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oxtentf more properly be designated as factors of 
ignorance. Factors of safety will still be involved 
to insure against the unknown in the matter of maxi¬ 
mum stresses, but they should in large measure be 
eliminated insofar as the inherent properties of the 
structural material itself is concerned. 

Ob\dously, the more we can know with certainty 
alx)ut the things with wliich we deal, the farther we 
can go in refining our engineering in the design of 
our structures. This fact alone seems to be certain 
to have a very considerable influence on the type of 
education which we shall afford the young men who 
are to be the engineers of the future. Those among 
these young men who have in them the ability to 
reach the top of their profession, in whatever field 
of engineering, must be provided with a better 
knowledge of physics and chemistry and the under- 
lying principles which guide their practical applica¬ 
tion than you and I were given when we were going 
through the rudiments of our technical education. 

As an illustration of the necessity for this more 
intimate knowledge of basic things, it is easy to show 
in some branches of engineering that such knowledge 
ia absolutely essential to progress and safety. For 
example, we have in recent years learned that in cer¬ 
tain alloys and aggregates very minute admixtures of 
certain things produce effects which are out of all 
proportion to the amount of the extraneous material. 
Frequently these effects have been deleterious and the 
minute admixtures have been referred to as poisons. 
In other cases the effects have been beneficial. 

Again, turning to the field with which I am V>est 
ftoquainted, I can cite you an example of what I have 
in mind. 

'Some years ago, in our quest for a magnetic mate¬ 
rial which would be more magnetic than the beat 
irons and steels ’which were then available, and which, 
if produced, would open up wide avenues of progress, 
we evolved an alloy of nickel and iron. As I re¬ 
member it, it was an alloy containing about 78 per 
cent, nickel and 22 per cent. iron. This alloy, when 
properly fabricated and properly heat-treated, had 
''Ciry remarkable magnetic properties. For the 
magnetizing forces with which we have to deal in 
communication circuits it was found to be many times 
more magnetic than the best irons and steels pre- 
viously available and to have other desirable prop¬ 
erties. It was consequently a very valuable addition 
to our store of structural materials. At the same 
time we learned, however, that very small admixtures 
of certain ingredients into the alloy had tremendous 
deleterloua or poisoning effects on the magnetic 
properties of the alloy. 

This discovery was a striking illustration not only 
of the effect of small tilings in upsetting the cal¬ 


culations which might otherwise have been made, but 
also of the dangers which one runs in proceeding too 
boldly to use some new discovery without the moat 
complete and exhaustive investigation of the things 
which may result from slight deviations from absolute 
perfection. If I remember correctly, some rather 
disastrous consequences have followed attempts to use 
some of the newer steels or some of the newer forma 
of heat treatment of steel in mechanical structures. 
In all such cases which come to mind, the difficulty 
was either lack of complete understanding or failure 
to enforce rigorously the known controls in the 
factory. 

Thus in many directions the engineer of the future, 
in my judgment, must of necessity deal with a much 
more certain and more intimate knowledge of the 
materials with which he works than we have been 
wont to deal with in the past. As a result of this 
more intimate knowledge his structures will be more 
refined and his factors of safety in many directions 
are bound to be less because the old elements of un¬ 
certainty will have in large measure disappeared. All 
in all he will be working on a sounder base of knowl¬ 
edge than has heretofore been possible. To the ex¬ 
tent that this is possible, it must inevitably have a 
very considerable influence on the typo of educ>ation 
given in our technical schools, at least to the men who 
have the inherent capacity to develop into the leaders 
of the engineering profession. 

I would add just one word more about the changes 
which it seems to me are likely to come about in the 
relation of our successors to our profession. What¬ 
ever changes there may be in the intellectual or social 
phases of engineering, one can not escape a realization 
of the tremendous interest which resides in the purely 
physical. It is a type of interest which does not exist 
in any purely intellectual type of achievement. As 
one advances in years and experience the normal 
tendency of the engineer is to become more and more 
involved in phases of engineering which are essentially 
intellGotual, and to a large extent lacking in personal 
contact with the purely physical. No matter how 
much satisfaction one may derive from the success¬ 
ful completion of a task of this kind, it is devoid 
of much of the thrill that accompanies the creation 
of a physical thing with one’s own hands or through 
one’s own efforts. I know this from my own expe¬ 
rience, and while I derive a largo amount of pleasure 
from the solution of the problems with which I now 
deal, they do not linger vividly in my memory as 
do the problems of my earlier years. As a matter 
of fact, I doubt if I derive as much personal enjoy¬ 
ment from the things of my business life as I do 
from the simple little structures which I make in 
my own shop merely as a matter of personal relaxa¬ 
tion. 
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There is something stimulating in the creation of 
things which exist physically, which you can look at 
or feel, which does not exist in any purely intellectual 
achievement. This being so, I would not for a mo¬ 
ment desire that the training of engineers for the 
future should so over-emphasize the purely intel¬ 
lectual side of our profession as to blot out the 
training which will enable men to produce things 
physically. 

We must always have in mind that our engineers, 
in the last analysis, must be the creators of physical 
things if they are to be real producers, have a real 
understanding of their profession, and be able to play 
the enlarged part which I foresee to be the province 
of our successors. 


As a telephone engineer I get a tremendouB Mdc, 
whenever 1 go across the continent, merdy in look¬ 
ing out of the cor window and seeing such a simple 
thing as the pole line which carries the transcon¬ 
tinental circuits. Whyf Because 1 realise that some 
of the best and happiest years of my life were spent 
in the creation of that very physical thing. At the 
present time I deal with similar problems almost 
wholly in an abstract way. I decide what sort of 
things should be done and I pass judgment on tlie 
work of others, but in the main I have no part in 
the construction of the things themselves. My life 
is given up almost entirely to paper-shuffling and 
various forms of intellectual gymnastics, which leave 
in me relatively little satisfaction. 


ON POSTULATES OF PROOF IN PROBLEMS OF THE 

BACTERIAL LIFE CYCLE 

By Professor HANS ZINSSER, M. D. 

DEPARTMENT OT BAOTEltlOLOQT AND IMMUKOLOOT, HARVARD MEDICAL SCHOOL 


Into many of the etiological questions of modem 
bacteriology there have been introduced problems of 
far-reaching biological consequences, which must be 
approached with the grim logic of the bacteriological 
forefathers unless we are to flounder in a bewildering 
confusion. These are the matters of the tilterable 
stages of true bacteria and the suggested cyclic rela¬ 
tionship between bacteria and the ultramicroscopio 
viruses. These two questions have often been con¬ 
fused with each other and there is a growing school 
of investigators from whose work it is often unclear 
whether they advocate one of these theories only or 
whether, in claiming the truth of one, they mean to 
imply that of the other as well. In regard to these 
developments, bacteriology is in much the same con¬ 
fusion with which it was threatened in the early etio¬ 
logical era, when countless false leads were laboriously 
followed out by investigators who attached etiological 
conclusions to the mere isolation of any organism 
from an animal or man suffering from a speciflo 
disease. And the formulation of his postulates by 
Koch was the warning of an uncompromising disciple 
of the truth against the dangers of allowing faulty 
reasoning to leap across experimental chasms. It is 
time for us to set up, in consultation, similar pos¬ 
tulates in regard to the problems alluded to, if we 
are to avoid the obstructions to permanent progress 
which loose reasoning always produces. For there 
is no room for two schools of theory in any of these 
matters. Either a proposition is demonstrable by 
experiment, and conflrmable, or it is not. And it can 
only delay tbe successful pursuit of the truth to olaiin» 


as established fact, conditions which have not been 
80 established by observation. No one would be more 
delighted than the writer of these notes if most of 
the claims that have recently tended to establish a 
traceable cyclic relationship between invisible and 
visible forms of bacterial life could be substantiated. 
Such an achievement would enormously increase the 
capacity of bacteriologic methods to clarify important 
biological and medical problems. But we gain noth¬ 
ing in this direction unless we set down clearly the 
criteria of proof which alone can justify us in in¬ 
corporating these new conceptions into the premises 
of our science. Regarding such criteria opinions 
may differ. It is with the purpose of clarifying this 
issue that these notes are written. 

Let us consider first the question of the existence 
of filterable forms of true bacteria* The impulse 
for the present activity in this field was the great 
progress made in the knowledge of bacterial dissocia¬ 
tion. And, in regard to this, it is gratifying to 
realize that the horizon of bacteriology and im¬ 
munology has been infinitely enlarged by the studios 
of the so-called ^‘mutations” in which cultural and 
colony studies and their immunological and chemical 
correlations constitute a series of discoveries achieved 
by the most rigid observance of that type of self- 
oritioism in experiment which, it seems to us, is often 
lacking in the fields of inquiry which are the gu^' 
jeot of this discussion. That all methods of bacterial 
filtration are complicated by a host of mcperisgtaital 
irregularities is w^ known. And that thereiii bo ^ 
isfaetory method of appraising any of tbe 
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laborafeoz^ flltm except by actual test ie acknowl¬ 
edged by every one who has woriced with these 
methods to any extent. In our own work, we have 
found that neither the measurement of the amount 
of freshly distilled water whieh will pass through a 
filter, under a stated negative pressure, in a given 
time, nor the measurement of the pressure which will 
push air through the filter under water, possess any 
reliable relationship to the permeability of the filter 
for bacteria. Also, Ward and Tang in our laboratory 
Hhowed, some years ago, that the passage of a virus 
through a filter depended as mnch npon the suspen¬ 
sion fluid as it did on other factors and that the 
agents of vaccinia and of herpes would pass through 
a filter with far greater ease when suspended in cer¬ 
tain types of broth than when taken up in any of 
the various isotonic salt solutions, irrespective of pH. 
Grinnell, tlien, testing all our Berkfeld and Handler 
filters with B. prodUgiosus, showed that all the 
candles and most of the ones would let these 
organisms through under relatively low pressure (10 
cm Hg) provided the bacteria were taken from old 
cultures and were suspended, for filtration, in a 
hormone broth at about pU 7.8. Moreover, to be 
sure of the “tightness^' of filters so tested, we found, 
in connection with our early typhus work, that con¬ 
trol cultures of filtrates could not be regarded as 
sterile until they had been incubated for at least 
two weeks, since many of our controls showed the 
first prodigiosus growth as late as twelve and thirteen 
days after filtrate inoculation. From these facts 
alone it is apparent that the mere passage of bac¬ 
teria through a filter—even a Berkfeld —is not 

proof of a filterable form. 

It is, of course, quite likely that bacteria, which 
multiply by fission, may well degenerate into granular 
fragments far smaller than the characteristic species- 
forms. It is not only conceivable but even likely that 
such fragments, containing chromatic materials, may 
be viable and grow out eventually to the adult stages-^ 
But this does not constitute a filterable phase of a 
cycle. It is biologically far less significant and 
modifies in no respect our fundamental conception of 
bacteria. 

In order to truly demonstrate the principle of a 

1 Every one who has worked with the cholera spirillum 
and many other similar organisms knows that old cul¬ 
tures show almost no characteristic individual forms. 
Bmears from such cultures are swollen, granular and un¬ 
recognizable as true spirilla. Tet, on transfer, the 
typical morphology reappears. We were, at one time, 
tempted to interpret, as possible evidence of a new type 
of bacterial life, the fact that our filtrates of typhus 
material, controlled with prodigiosus, showed no growth 
in cultures for as long as twelve days, after which 
^riod the otiglnal forms appeared in the tubes. This 
u, however, much lests sensationally explicable on the 
basis of lata&dy ot a few organiems under condltioxis of 
the VfAvmal envimment foinished b^ flltratea oontainlng 
nmny itaiih tlemm eonstitue&ts. 


cycle between flltetable and non-filtemble—or, more 
exactly, large and minute forms of a morphological 
cycle, we would set up the following postulates: 

(1) It must be possible to filter a suspension of a 
well-defined pure culture of bacteria through a filter 
which holds back the characteristic forma; and these 
original forms should not appear in the filtrate or in 
cultures made with adequate amounts of the filtrate on 
suitable media after incubation of at least two or three 
weeks. 

(2) There must be evidence of growth of some kind 
in cultures made of this filtrate, but without evidence of 
the presence of the original normal forms. 

(3) The culture of the filterable or minute form must 
be carried in a series of several generations. 

(4) It must be possible to recover the normal forma 
from such successive '^filterable attributes. 

Such requirements have not, as far as we know,, 
been fulfilled by Mellon, by Rosenow or by Kendall, 
who are among the chief protagonists of the exis¬ 
tence of filterable stages. They have been reported, we 
believe, only by Hadley, who gives details in regard 
to his Shiga bacillus filtration, but this work has 
not yet been sufficiently confirmed, Hadley, inciden¬ 
tally, is also quite definite in rejecting any implica¬ 
tion that ho suggests identification of his ^'filterable 
bacterial forms” with the so-called "ultramicroseopio 
virus” groups. 

When we come to the suggestion that infectious 
agents, such as those of herpes, poliomyelitis, etc., 
are merely filterable or ultrarnicroscopic forms of 
well-known bacteria, we are confronted with a prob¬ 
lem that threatens still greater dangers of possible 
confusion. It is of course, an obvious thought that 
has come to every one who has been frustrated by the 
difficulties which confront those who are laboring for 
a break-through in this field of investigation. It is 
not originality, but rather boldness—we might say 
intellectual recklessness—which seems to us to char¬ 
acterize the claims for such a cycle on anything less 
than convincing evidence. It is a fascinating way ont 
of our difficulties, and the voice of caution is too apt, 
just now, to be suspected of unimaginatively academic 
hostility to new ideas, which is justly regarded as the 
opposite pole of obstruction to progress. 

The claim of such cycles has been made, either in 
statement or implication, by a number of workers 
who need not be named, both in connection with 
herpes encephalitis, poliomyelitis and fox encephalitis. 
And the point of view has become widely disseminated 
among clinicians. To those who work with the ultra- 
mierosoopic viruses, however, a number of attributes 
of these agents are obvious which caution them to de¬ 
mand complete proof before they permit themselves 
to regiud them merely as stages in a oyoUc meta* 
morphosis of baOteria. These properties, apart from 
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the usually ultramicroscopic magnitudes which deter¬ 
mine flltcrability, are the following: 

(1) Except for the as yet insufflciently confirmed ex- 
perimenta of Eagles with tissue extracts, no flltorable 
virus has been cultivated except in the presence of liv* 
ing cells in tissue culture.® 

(2) Many of the viruses have been serially cultivated 
in tissue culture without reversion to the bacterial form, 

(3) They produce diseases which are specific and un¬ 
like those produced by any known bacteria, even those 
produced by tho bacteria supposed to have been devel¬ 
oped out of tho viruses themselves. 

(4) The pathological histology characteristic of the 
virus diseases is entirely unlike that of any of the true 
bacterial lesions but, on the other hand, there is much 
similarity between the histological strategies aroused in 
animal tissues against the various filterable agents. 

(5) In the lesions of most (almost all) filterable virus 
diseases characteristic ‘ ‘ inclusion bodies ^ ^ are present. 

(6) There are many indications which render it likely 
that the theater of conflict in the virus diseases is an 
intracellular one. 

(7) Active immunization in the virus disease is (with 
two exceptions which are not yet clearly understood) im¬ 
possible unless living virus is used. 

(8) The protective bodies differ from bacterial anti' 
bodies both in their limited concentration,- even with 
hyperimmunization, and in the difficulty and uncertainty 
of demonstrating any in vitro reactions. 

(9) There is a striking concentration of virus in 
specific tissues like nervous system and skin, 

(10) There is a likelihood of persistence of the viruses 
in the animal body as long as immunity persists. 

In additioji to these points there are many minor 
facts, such as resistance to glycerine, to chemical 
agents and to heat; relationship to oxidation and 
reduction and to salt concentrations such as those 
recently demonstrated by Clark, all of which demand 
more study—but which, taken together, should caution 
us against any rash assumptions of relationship to 
bacteria., however attractive and startling such specu¬ 
lation may appear to be. 

We do not want to bo understood as throwing out 
of court the theory of cyclic relationship between 
bacteria and the virus group. Indeed, the possibility 
of such a relationship is perhaps the most important 
problem confronting the bacteriologist to-day. How¬ 
ever, there is little sense and no utility in piling up 


our literature with repeated aasertions of the ezia- 
tenoe of such a condition, unless definite postulates 
of proof can be fulfilled; and such postulates we 
would set down as follows: 

Starting with a virus capable of producing a charac¬ 
teristic disease with all the clinical, pathological and 
immunological criteria necessary for its recognition, 
the investigator must: 

(1) Repeatedly cultivate a bacterium of a single well- 
defined spocies. 

(2) He must carry this bacterium through a number 
of culture generations. (If he can produce the disease, 
in the animal susceptible to the original virus and in a 
characteristic way, with these cultures, all the better. 
But this need not be required since virulence may change 
with form. However, we would attach no importance to 
such experiments as those of Roseuow with poliomyelitis, 
in which tlio bacterium produced a disease in rabbits and 
ginea-plgs—species entirely resistant to tho original 
virus.) 

(3) After a number of bacterial culture generations, 
it must bo possible to got back the virus itself—apart 
from the bacteria—either by culture or by animal inocu¬ 
lation ; the culture generations must be sufficient in 
number to insure complete removal of tho original virus 
by adequate dilution; and such recaptured virus must 
possess dll the original characteristics as to filterability, 
specific pathogenicity, etc., of the original material. 

Such demands have not, to our knowledge, been 
fulfilled by any of the investigators who have been 
protagonists of tho cyclic idea. Until such postulates 
or similar ones—adjusted to new knowledge—arc re¬ 
quired, however, we will get no farther, and this 
phase of bacteriology will remain sterile. We might 
add to all this the modest requirement that the experi¬ 
ments reported in such cases should bo repeatable by 
other qualified investigators. 

Wc sincerely hope that our point of view will be 
vigorously criticized by those who hold these cyclic 
metamorphoses to be demonstrable facts. The ques¬ 
tions involved are of such fundamental importance 
that they call for the cooperative efforts of serious 
bacteriologists to remove them from the realm of 
speculative reasoning and place them upon a basis 
of experimental proof comparable to that which has 
been demanded for every other groat bacteriological 
discovery. 


SCIENTIFIC EVENTS 


PLAN FOR A CHEMICAL CENTER IN 
CHICAGO 

On January 30, 1932, representatives of the Chi¬ 
cago Section of the American Chemical Society and 

®Wo believe that we are correct in assuming that 
neither the cultivation of the so-called globoid hodiee’’ 
In poliomyolitia—^nor the cultivation of the agent of 
mosaic disease are regarded as accomplished facts any 
longer—even by their original proponents. 


of the Chicago Chemists Club signed agreements by 
which both groups will in tlie future hold their meet¬ 
ings in the Midland Club. In addition, the Chicago 
Chemists Club signed a lease for quarters consider¬ 
ably larger than they have previously occupied in the 
Midland Building, 176 West Adams Street, in which 
the Midland Club is located. The signing of these 



a^^reem^ts marks the termination of negotiations 
^hioh have been going an for several years to secure 
enlarged facilities for chemical activities in Chicago. 
The rapidly growing attendance at meetings of the 
Chicago Section, which reached six hundred at a spe¬ 
cial petroleum meeting in January, was making im¬ 
perative a change in meeting place. The new agree¬ 
ments run for five years and are renewable at the end 
of that time. In addition to providing accommoda¬ 
tions for all meetings of the two organizations, the 
plan involves the cooperation of the chemical groups 
in securing tenants from the chemical industry. If 
this plan is successful and the building secures a con¬ 
siderable number of tenants who are connected with 
the chemical activities, the name of the building will 
be changed to indicate its position as a center of 
chemistry in Chicago. 

The Midland Building is said to be one of the new¬ 
est and finest of the large club buildings in Chicago 
and is situated in the heart of the business district. 
It is fully adequate to accommodate the chemical or- 
ganiaations of Chicago. Negotiations were carried 
out under the leadership of a building committee 
headed by Dr. Paul Van Cleef. The chairman of the 
Chicago Section is Dr. Bernard E. Sohaar, and the 
president of the Chicago Chemists Club is Dr. Ernest 
H. Volwiler. 

THE ALLEGANY SCHOOL OF NATURAL 
HISTORY 

Ths sixth season of the Allegany School of Natural 
History in Allegany State Park opens on July 6 and 
closes on August 24. This ^'Summer School in the 
Forest" is conducted by the Buffalo Society of Nat¬ 
ural Sciences in cooperation with the New York 
State Museum and is afilliated with the University of 
Buffalo from which its students receive college credit. 
Hegistration should be made with Mr. Harold T. 
Clement, Curator of Education at the Buffalo Museum 
of Science, or with Dr. R. E. Coker, director of the 
Allegany School of Natural History, Box 050, Chapel 
HUl, North Carolina. 

Courses will be given in field aoology by Robert E. 
Coker (Johns Hopkins), professor of zoology, Uni¬ 
versity of North Carolina; in field geology by Mr. 
Frederick T. Thwaites, lecturer in geology at the Uni¬ 
versity of Wisconsin; in field botany by Mr, Robert 
B. Gordon, Ph.D. (Ohio State), instructor in botany 
at the Ohio State University; in the natural history 
of birds by Aretas A. Saunders, Ph.B. (Yale), teacher 
oi biolagy, Central High School, Bridgeport, Con- 
neoUemt, and in aatnre study by Mr* William P. Alex¬ 
ander, B*Se, (Gometl), field natujudist and assistant 
eurator of ednea^n at the Buffalo Museum of Sci- 
«ieA : 


2&9 

The Allegany School of Natural History is nine 
miles from Quaker Bridge, New York, and well above 
it, being located on a hillside bordering Quaker Bun 
in its upper part at an altitude of about 1,000 feet 
It is a feature of the setting of the School in Alle¬ 
gany State Park that within an area of some 66,000 
acres under the care of the state much of the wild 
life is protected, and so one may occasionally see bear 
and deer, besides observing daily the abundant smaller 
mammals, chipmimks, field mice and, less frequently, 
jumping mice, shrews, weasels, mink and others. 

Teachers in public schools and colleges, particularly 
those who have had little opportunity for field studies, 
university and college students, scout and camp lead¬ 
ers of various kinds, young and amateur naturalists, 
and those interested in the nature work of museums, 
public forests and parks, are invited to attend the 
Allegany School. 

APPROPRIATIONS FOR GRANTS-IN-AID BY 
THE NATIONAL RESEARCH COUNCIL 

At its meeting in February the National Research 
Councirs Committee on Oranta-in-Aid made twenty- 
four grants for the support of research as follows: 

Carl E. Howe, associate professor of physics, Oberlln 
College, for the measurement of wave-lengths of x-rays; 
tTakob Kuns, professor of theoretical physics, and J, T. 
Tykociner, research professor of electrical engineering, 
University of Illinois, for studies of the photoelectric 
effects of alkali vapor and films and a velocity selector 
for molecular rays. 

W. C. Austin, xirofessor of physiological chemistry, 
Loyola University School of Medicine, Chicago, for in- 
vestigations on the transformation of aribose to ribose; 
Walter L. Badger, professor of chemical engineering. 
University of Michigan, for investigations on the effect 
of viscosity on the heat transfer coefficients between 
metals and boiling liquids; Harold Hibbert, professor 
of industrial and cellulose chemistry, McGill University, 
Montreal, for research on plant synthesis and immunol¬ 
ogy; I. M. Kolthoff, professor of analytical chemistry, 
University of Minnesota, for investigations on the in- 
tornal structural changes taking place in a freshly pre¬ 
pared orystalUne precipitate on standing; Charles P. 
Smyth, associate professor of chemistry, Princeton Unl- 
versitjii for research on the dielectric constants of gases. 

Ernst Cloos, department of geology, the Jobns Hopkins 
University, for a survey of the Sierra Nevada batholith; 
Robert 8. Platt, associate professor of geography, Uni¬ 
versity of Chicago, for part of the expense of a study of 
types of rural land occupancy in South America; H. B, 
Stensel, assistant prpfessor of geology, Agricultural and 
Mechanical College of Texas, for field work on tiie 
paleontology and stratigraphy of the lower Claiborne 
formations. 

Alfred Chanutin, professor of biochemistry, Uaivenitity 
of Virginia, for reoeareb on the effect of diet la the 
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p&rtiallj nephrectomized rat; David M. Greenberg^ asao- 
ciate professor of biocbemistry, University of Californut, 
for research on the biochemistry of magnesium; H. 
Keffer Hartline, fellow in medical physics, Johnson 
Foundation, University of Pennsylvaiiia, for a study of 
visual phenomena as indicated in the impulses in single 
optic nerve fibers; (^arl 0. Hpeidel, professor of anatomy, 
University of Virginia, for investigations on the funda- 
mental activities of nerves in the living animal. 

E. A. Andrews, professor emeritus of zoology, the 
Johns Hopkins University, for field observations on the 
variation of snails (Neritina) in salt-water ponds in 
Jamaica; Waller P. Loch wing, professor of botany, State 
University of low'u, for a study of the effects of inor¬ 
ganic nutrients on the vegetative and reproductive cycle 
of plants; William Patten, professor emeritus of zoology, 
Dartmouth College, for field ox])euses in collecting mate¬ 
rial for research on the origin of vertebrates; George 
Harrison Rhull, professor of botany and genetics, Prince¬ 
ton University, for part of the expense of investigations 
on the genetics of the evening primrose. 

Edward F. Castetter, professor of biology, University 
of New Mexico, for a study of the ethno-biology of the 
Indians of the southwestern United States; Walter B. 
Jones, director, Alabama Museum of Natural History, 
for investigations on the Moundville culture of Alabama; 
Arthur Randolph Kelly, assistant professor of anthro¬ 
pology, University of Illmols, for a study of the physical 
anthropology of the Bronze Age people of Greece. 

Harold C. Bingham, Sanbornton, New Hampshire, for 
a comparative study of the psychobiology of gorillas and 
other anthropoid apes; G. LaVenie Freeman, instructor 
and research associate in psychology, Northwestern Uni¬ 
versity, for use in a study of diurnal rhythm, including 
both sleep and waking activity; Donald McLean Purdy, 
associate professor of psychology, University of Kansas, 
for the study of an unusual case of defective vision, 

Georoe K. Burokbb, 
Chairman 

THE WASHINGTON AWARD 

The Washington Award for 1932, “in recognition 
of devoted, unselfish, and preeminent servioe in ad¬ 
vancing human progress,” was presented to Dr. 
William David Coolidge, associate director of research 
in the laboratory of the General Electric Company 
at Schenectady, following a dinner and reception on 
February 24 at the Hotel Sherman, Chicago. Dr. 
Coolidge is the eleventh to be bo honored *y the 
Washington Award Commission, the first presentation 
being to President Hoover, in 1919. Dr. Harry 
Woodburn Chase, president of tlie University of Illi¬ 
nois, delivered the principal address of the evening, 
evaluating the importance of research in the present 
social order. 

Among the best-known contributions of Dr. Cool¬ 
idge are ductile tungsten for lamp filaments, wrought 
tungsten for contacts and x-ray targets, the hot 
cathode x-ray tube, various types of x-ray generating 


equipment, the '*C” tube for submarine detection and 
signalling, and the cathode ray tube. 

His acliievement of drawn tungsten filaments made 
the incandescent lamp cheap and reliable, and his im¬ 
provements in the x-ruy tube augmented and made less 
dangerous to operate that modem laboratory instru¬ 
ment, The l>cain of Dr. Coolidge’s cathode-ray tube, 
having the power of a ton of radium, has unknown 
possibilities in the realm of science and medicine, 
An exhibit of the achievements for which the award 
was given to Dr. Coolidge was on display at the 
hotel. 

Dr. Coolidge graduated from the Massachusetts In¬ 
stitute of Technology in 1896, afterwards receiving 
his Ph.D. from the University of Leipzig. Returning 
to the Uiiited States, he joined the teaching staff of 
the institute, serving as assistant in physics, instructor 
in physical chomisti-y, and as assistant professor of 
physico-chemical research. In 1005 he became a mem¬ 
ber of the staff of the General Electric Research Lab¬ 
oratory, under Dr. Willis R. Whitney, and in 1908 was 
made assistant director of that organization, a position 
he occupied until 1928, when he was made associate 
director. 

The Washington Award, presented to Dr. Coolidge, 
was founded sixteen yeaiB ago by John Watson 
Alvord, and it is administered by the Western So¬ 
ciety of Engineers. Presentation was made by Mr. 
Prank D. Chase, president of the society. 

AWARD OF THE POPULAR SCIENCE 
MONTHLY 

Dr. Irving LANGiitiR, associate director of the re¬ 
search laboratory of the General Electric Company, 
at Schenectady, N. Y., has received the Popular Sci¬ 
ence Monthly annual award of $10,000 for notable 
scientific achievement. The award, together with a 
gold medal commemorating it, was presented to Dr. 
Langmuir on February 29 at the Engineers Club in 
New York City. 

This award was established two years ago for the 
double purpose of honoring Americans who have done 
notable scientific work and of stimulating the public 
mind to a greater appreciation of the values of scien¬ 
tific investigation. The first winners were Dr. George 
H. Whipple, of the University of Rochester, and Dr. 
George R. Minot, of Harvard University, who re¬ 
ceived the award jointly last year for their discovery 
and development of a cure for pernicious anemia. 

The committee of award consisted of twenty-two 
leading men of science, and nearly 1,800 organizations 
were requested to present nominations. 

Dr. Langmuir is known for his contributions to the 
knowledge of atomic structure; the theory of the 
single molecular layer; the heat of atomic hydrogen 
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and its application to electric arc welding; the ef¬ 
fects of gases on electrically heated ^laments as ap¬ 
plied to gas-flJled tungsten lamps, and the laws of 
electron emission as applied to radio and other 
vacuum tubes. 

Dr, Langmuir was graduated from the School of 
Mines of Columbia University in 1903. He continued 


his studies at the University of Gdttingen, where he 
received the doctorate of philosophy. Returning to 
this country, he served tho Stevens Institute of Tech¬ 
nology, Hoboken, New Jersey, as instructor of chem¬ 
istry from 1906 to 1909, Since then, he has been 
connected with the General Electric Research Lab¬ 
oratories. 


SCIENTIFIC NOTES AND NEWS 


Du. T. W. Stanton, geologist in charge of paleon¬ 
tology and stratigraphy in the U. S. Geological Sur¬ 
vey, has been appointed chief geologist, succeeding 
Dr. W. C. Mendenhall, who has become director of tho 
survey. Dr. John B. Reesidc, geologist, has been 
placed in charge of paleontology and stratigraphy. 

Du. Oeoroe E. C<xjHiiiL, professor of comparative 
.'inatomy at the Wistar Institute, Philadelphia, has 
been nominated for president of the American Asso¬ 
ciation of Anatomists and will be elected at the meet¬ 
ing to be held in New York on March 25 and 26. 

The. Chancellor's Medal, tho award of the Univer¬ 
sity of Buffalo for public service, was conferred at the 
midwinter commencc^ment on February 22 on Dr. 
Frank A. Hartman, professor of physiology, one of 
the discoverei’s of the cortin tre 4 itmcnt for Addison’s 
disease. 

The Langley Memorial Prize, which is usually 
awarded every three years for the best paper sub¬ 
mitted by officers of the West African Medical 
Service, has been awarded by the London School of 
Hygiene and Tropical Medicine in equal shares for 
Dr. E. C. Smith’s paper entitled “A Dermatological 
Atlas of Nigeria” and Dr. Hope Gill’s paper on 
“Diagnostic Methods in Human Trypanosomiasis,” 

Dr, Davidson Black, professor of anatomy at 
Peking Union Medical College, has been elected n 
corresponding member of the Field Museum of Nat¬ 
ural History, 

A DINNER in honor of the seventy-fifth birthday of 
Mr. Otto P. Amend, past president of The Chem¬ 
ists* Club, New York, was hold at the club on Febru¬ 
ary 3. 

Dr. Juliub Wagner-Jauregg, who retired three 
years ago as professor in the Medical School of the 
University of Vienna and as director of the Psychiat¬ 
ric Neurological Clinic, will celebrate his seventy-fifth 
birthday on March 8. 

Professor Ludolf von Krkhl, professor of inter¬ 
nal medicine at the University of Heidelberg, known 
for his work on pathological physiology, celebrated 
his seventieth birthday on December 26. 

Pbofbsbqk Akson Marbtok, dean of engineering 


at tho Iowa State College, and Dr. Charles F. Curtiss, 
dean of agriculture and director of the Agricultural 
Experiment Station, will retire at the close of the 
XJresent college year, having roHched the age of retire¬ 
ment established by the Iowa State Board of Educa¬ 
tion. 

Dr. Uobcx>e Raymond ITyde has been promoted to 
bo professor of immunology at the S(‘hool of Hygiene 
and Public Health of the Johns Hopkins University 
to Rucceed the late Dr. Carroll G. Bull. 

Dm M. X. STHiMVAN, until recently biochemist of 
the U. S. Public IToulth Sorvioo, has become director 
of the Chenu)-Modi cal Research Institute of George¬ 
town University. 

Mr. John C, Phillips has been appointed to tho 
staff of the Peabody Museum, Cambridge, filling the 
vacancy caused by the death of Augustus Hemenway. 
Messrs. George W. Harley and Philip A. Means have 
been appointed associates in anthropology. 

Dr. Clarence Beaman Smith, chief of the Office 
of Cooperative Extension Work of the II. S. Depart¬ 
ment of Agricultun^, who has been associated with the 
dei)artment’s extension work since its inception, has 
been appointed assistant director. Under this arrange¬ 
ment Dr. Smith will, in addition to continuing as chief 
of the Office of Cooperative Extension Work, assist 
Dr. C. W. Warburton, director of extension work. 

Dr. Victor C. Ja(x)b8EN, professor of pathology, 
Albany Medical College, has been awarded a grant of 
$1,000, by the Committee on Scientific Research of the 
American Medical Association, to aid in a study of 
transplantable mouse m{3lanoma, particularly in eluci¬ 
dating the neurogenic theory of melanoma origin. 

Dr. Edward Orton, Jr., from 1894 to 1916 di¬ 
rector of the department of ceramic engineering at 
the Ohio State University and from 1902 to 1915 dean 
of the College of Engineering, later engaged in manu¬ 
facturing, died on February 10, at the age of sixty- 
eight years. Dr. Orton was state geologist of Ohio 
from 1899 to 1906 and was the founder of the Amer¬ 
ican Ceramic Society. 

Du. Bennkt M. Ali^n, professor of zoology at the 
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Univorsity of California at Los Angeles, sailed for 
Naples on February 25» He plans to make a study of 
the research work being carried on in European lab¬ 
oratories. 

pROrfiSSOK IIalph ^Y. Hurmo)^ of the chemistry 
department of DePauw University, is spending his 
sabbatica] year in Europe. With the exception of six 
weeks sp(uit in the study of microcheraical analysis 
with Professor Hans Leib, at Graz, Austria, he is de¬ 
voting the year to a study of the teaching of chemistry 
in the universities and high schools of Germany, Aus¬ 
tria, Franco and England. 

At the Bureau of Economic Geology, Texas, Mr. 
W. S. Adkins recently returned from several months 
spent in Europe as the holder of a Guggenheim fel¬ 
lowship; Mr. F. B. Plummer is on leave of absence 
in order to give courses in petroleum production en¬ 
gineering at the University of Texas, and Mr. C. L. 
Baker is giving lectures at Northwestern University. 

Professor Georg Tisculer, director of the Botan¬ 
ical Institute at Kiel, delivered some 30 lectures on 
karyology of plants at the Johns Hopkins University 
while in residence as the James Speyer visiting pro¬ 
fessor from November 1 to January 30. ‘ He gave 
during February invitation lectures at several mid¬ 
west universities and at the University of California. 
During March he will visit the Desert Laboratory at 
Tucson, New Orleans and the east coast of Florida for 
botanical collecting. He will sail for Europe on 
March 30. 

Dr. Clarence Cook Little, director of the Roecoe 
B. Jackson Memorial Laboratory at Bar Harbor, 
Maine, formerly president of the University of 
Michigan, will be the speaker at the commencement 
exercises of the University of New Hampshire. 

A SERIES of eight lectures on **The Problem of Hu¬ 
man Wholeness*^ is being given at the University of 
California by Dr. William E. Ritter, professor emeri¬ 
tus of zoology. 

The Gehrnmnn Lectures at the University of Illi¬ 
nois College of Medicine will be given by Dr. C. Macfie 
Campbell, medical director of the Boston Psycho¬ 
pathic Hospital, and professor of psychiatry in the 
Harvard Medical School, on March 15, 16 and 17. 
The topics of Dr. Campbeirs lectures are **Schizo- 
phrenic Disorders,” “Preoccupational and Environ¬ 
mental Problems of the Patient” and “Personal and 
Environmental Problems, and Resources Available for 
Treatment'^ 

Tbustkjes of the Ropes Memorial, Salem, Massachu¬ 
setts, announce the twentieth lecture course of six lec¬ 
tures to be given from March 9 to April 13, on “The 


Geographio Isolation and Iho Evolution of Planter” by 
Professor M. L. Femald, of Harvard University. 

Mb. Fbkd M. Habpham, vice-president of the Good¬ 
year Tire and Rubber Company, gave the third Aldred 
iKJcture of the year at the Massachusetts Institute of 
Technology on February 2C. Ho spoke on “Zeppelin 
Airships—their Performance and Possibilities.” The 
lecture was followed by motion pictures showing the 
construction of the dock and U. S* S. Akron, 

Da, Chbistun A. Ruckmick, professor of psy¬ 
chology at the University of Iowa, has completed a 
state-wide lecture tour under the auspices of the Grad¬ 
uate College. Each year a lecturer is chosen on the 
grounds of his “distinction as an investigator” to pre¬ 
sent materials of his research to colleges and univer¬ 
sities of the state. The subject of Dr. Ruckmick’s 
lecture was “An Experimental Approach to the Study 
of the Emotions.” 

Professor William Seifriz, of the University of 
Pennsylvania, gave a course of lectures at the Johns 
Hopkins University on the structure of protoplasm 
during the first semester, taking the place of Dr. Dun¬ 
can S. Johnson, who was on leave for duty at the Na¬ 
tional Research Council at Washington. 

The first annual Sigma Xi day at the University of 
Rochester, on February 22, was arranged by the local 
chapter to acquaint the rest of the university and 
residents of the city with the methods and aims of 
scientific research and with problems of investigation 
being conducted by mernbers and their associates. 
Ninety-five exhibits of current research projects from 
the scientific departments of the university were on 
display in the Museum of Natural History from 11 
A. M. until 5 p. M.^ and the exhibitors gave talks ex¬ 
plaining their work. In the morning, a lecture in¬ 
tended especially for children was given by Dr. Wal¬ 
lace 0, Fenn, professor of physiology, on the subject; 
“Anns and Legs and How they Work.” At night, 
the society held a formal dinner, followed by an ad¬ 
dress on “Photography in the Service of Astronomy,'* 
by Dr. C. E. K. Meos, research director of the East¬ 
man Kodak Company. Dr. Rush Ehees, president of 
the university, presided at the evening lecture. 

According to Nature the ninety-first annual general 
meeting of the British Chemical Society will be held 
in Glasgow on March 18 under the presidency of 
Profisssor G. G. Henderson, regius professor of chemr 
istry in the University of Glasgow, who will take aJ> 
the subject for his address “The Publication of Chem¬ 
ical Literature.’* This will be, the first official visit 
of the society to Scotland. 

The House Committee on Foreign 
hearing on February 24 the director of the 
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Qeologieal Somiyf 2>r. W. C* MendeBhalli deferred 
action on the renolution to autboruo an appropria¬ 
tion of $36^000 for the expenses of the sixteenth ses¬ 
sion of the International Geological Congress to be 
held in the United States in June, 1933. Dr. Menden¬ 
hall told the committee that there will be from 300 
to 500 delegates from foreign countries, and that a 
program for excursions, to be Onanced privately, was 
planned. 

Te» library of the late Dr. Calvin H. Kauffman, 
professor of botany and director of the herbarium of 
the University of Michigan, has been presented to the 
university by Mrs. Kauffman. It contains 365 vol- 
uxnes and a collection of about six thousand reprints. 

English exchanges state that owing to the closing 
of Chillingham Castle, Northumberland, efforts are 
being made to keep together the herd of wild cattle 
which is believed to have roamed in the castle en¬ 
closure since the thirteenth century. The Zoological 
Society of London has undertaken to contribute £100 
a year for seven years if a lease at £500 a year for 
that period is granted to three trustees nominated by 
the society. The remainder of the £600 a year is to 
be provided by public subscription. The trustees are 
Lord Grey of Fallodon, Mr. Hugh S. Gladstone and 
Sir Peter Chalmers Mitchell. 

A NBW zoological park “The Provincial Sanctuary 
and Zoo of Vancouver," is to be established at Van¬ 
couver, British Columbia. It is to be entirely for 
North American mammals and birds and is laid out 
through natural pine forests connecting two artificial 
lakes. Enclosures for the exhibits will be placed 
along trails in the woods. The plan of the zoo was 
prepared by Mr. C. Emerson Brown, director of the 
Philadelphia Zoological Garden. 

Thhj Rockefeller Foundation recently granted 
$260,000 to Vanderbilt University School of Medicine 
for a research fund, with the understanding that a 
supplementary amount shall be secured by the au¬ 
thorities of the school. An appropriation of $50,000 
has also been made by the General Education Board 
for the medical library. The research fund will be 
divided and distributed over a period of eight years, 
while the medical library grant will be distributed 
over a period of four years. 

The New York HospitaPs new medical center, oov- 
oring three square blocks along the East River be¬ 
tween Sixty-eighth and Seventy-first Streets, is to be 
opened on September 1. New quarters will be pro¬ 
vided for the Cornell University Medical College and 
^ new psyohiatrio hospital and a now children's hos¬ 
pital will be added to the city's medical facilities, 
^he hospital will have a potential capacity of 1,000. 
More Ihan half the beds will be available for 
oceupaney at the outset Equipment and space for 


m 

medical teaching and special research in all the major 
fields of medicine will be provided. The Cornell 
University Medical College will begin to move as soon 
as its present term ends next June. The college will 
occupy the buildings joined to those of the New 
York Hospital on the York Avenue side of the center, 
between Sixty-eighth and Seventieth Streets. Its fall 
term will open there on September 29. In its main 
building, wliich faces Sixty-eighth Street and rises 
twenty-six stories to a height of approximately 400 
feet above the river, the New York Hospital will de¬ 
vote the two south wings to the public pavilions for 
medicine and surgery. The north wings will be occu¬ 
pied by the out-patient department and special 
therapies. The ninth floor will be given over to the 
James Buchanan Brady Urological Clinic. Private 
patients are to have a self-contained hospital which 
will occupy the lower section of the tower, the twelfth 
to the seventeenth floor. The upper floors are to be 
used as quarters for the resident medical, surgical and 
executive staffs. 

The Paris correspondent of The British Medical 
Journal writes: “The congresses are over, and every 
department of medicine has been discussed. France 
should now be able to take good care of her popula¬ 
tion, but, as it was forcibly pointed out at the 
Congress of Social Hygiene held at Mulbouse, the 
first necessity is that there should be a population. 
Blxclusive of foreigners the population of France is 
about 38 millions, roughly the same as it was just 
before the war of 1870. The population of Germany 
over this period, however, has increased from 39 to 
65 millions, and that of Italy from 25 to 42 millions. 
The birth rate of France has decreased by more than 
30 per cent., and it is probable that it will go on de¬ 
creasing; this is partly because of the comparatively 
small number of births during the war, and partly 
because the younger generation seems strongly in 
favor of birth control A declining population is the 
greatest danger we have to face. The medical pro-^ 
fession is doing its utmost to fight infant mortality, 
and Dr. Devraigne, well known as an ardent pro¬ 
tector of both mother and child, showed us a fl.lm, 
which is to travel throughout France, illustrating the 
principles of hygiene—the care of the child, hygiene 
in the home, the consequences of alcoholism, protec* 
tion against infectious diseases, etc. The congress 
dispersed after having proposed that the government 
should consider all questions connected with ante- 
and post-natal care of the mother and eliild as of the 
first importance, and, further, that taxation should 
vary in accordance with the number of children in the 
family." 

Industrud emd Engineering Chemistry writes: “The 
Chemical Laboratory of tbe American Medical Asso- 
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oiation, established in 1906, oelebrated its twenty-fifth 
anniversary in October, having functioned oontinu*- 
ously for a quarter of a century. The primary reason 
for its establishment was that the Council on Phar¬ 
macy found it diflScult to secure satisfactory outside 
help in checking the composition and properties of 
newer drugs under invcstigntion and in watching over 
market supplies of nori-ofllcial preparations. Since 
that time the work of the laboratory has been greatly 
extended, it has aided the medical profession in tak¬ 
ing a much more scientific attitude toward drugs, and 
has rationaliml prescribing. It has also been the 
means of informing the medical profession whether 
compounds are of the chemical composition claimed. 
Gross deceit has lessened, though subtle forms of 


fraud are still practiced. It has been due in great 
part to the work of the laboratory that the boards of 
directors of progressive pharmaceutical firms have 
seen the necessity of maintaining high-grade scientific 
staffs in order that their products may be carefully 
watched and freed from criticism and that research 
may be along lines of genuine value. The laboratory 
has had a large part to play in scientific nomencla¬ 
ture, in controlling scientific names which twenty-five 
years ago were in a chaotic condition, and has done 
its part in developing bettor methods of standardiza¬ 
tion and maintaining the best chemical technic and 
procedure. It has been an aid to public health, in 
that certain new developments which could not meet 
its tests have gone no farther than the laboratory.” 


DISCUSSION 


THE GLACIAL CONTROL THEORY APPLIED 
TO BERMUDA 

Out in the Atlantic Ocean, 675 nautical miles south¬ 
east of New York City, stands the submerged volcano 
making the limestone-covered islands of Bermuda, 
with their winter resorts, their international biological 
station, and their naval base of the far-flung British 
Empire. When this old volcano was active, and when 
its fires died out, is not known, but presumably at 
florae time in the late Ceno7/0ie. To these beautiful 
islands Dr. Robert W. Sayles, of the Harvard Depart¬ 
ment of Geology, went on a vacation trip during 
the winter of 1923, and in his walks he noted at 
many places the more or less red residual soils inter- 
bedded in the wind-blown dune limestones, now more 
or less consolidated. Then and there the thought 
came to him that in these soils, with their living and 
extinct land snails, might lie the meams of correlating 
these strata with the various epochs of the Pleisto¬ 
cene glacial history of North America. Since then he 
has revisited Bermuda several times, and now we have 
his matured considerations, set forth in an interesting 
'^inemoir^ that shows much originality and industry. 
It blazes a new line of endeavor in testing the glacial 
control theory of Daly, and the method should next 
be applied to the Bahamas. 

The residual soils, Sayles discovered, occur through¬ 
out the islands, and they contain 24 described forms 
of land snails, of which at least 6 and possibly 11 are 
extinct. These snails furnish the chief means of de¬ 
termining the ago of the soils. Probably not enough 
detailed collecting and study was done to prove be¬ 
yond a doubt the time correlations. However this 
may bo, many of the local soils are arranged into 
five named horizons that arc separated from one an- 

1 * ^ Bemud a during the Ice Age. ^' By Robert W. 
Sayles. Proc, Amor. Acad. Arts Sci., Vol. 66, No. 11, 
November, 1931, pp. 379-467, pla. 1-13, text figs. 1-18. 


other by the dune limestones, and are correlated with 
the warm intermediate times between the Wisconsin, 
Illinoian and Yarmouth epochs of the glacial record. 
The underlying, much consolidated Walsingham lime¬ 
stone, also largely of dune origin, is correlated with 
the Kansan and older divisions of the Pleistocene. 
The underlying basis of interpretation is Daly^s 
Glacial Control Theory, which holds that great quan¬ 
tities of w’atcr were subtracted from the oceans to 
form the continental ice-sheets: 

When the ice was at its maximum extent the strand* 
line fell ns much as 260 feet below modern sea-level. 
While the ice-cap grow, large parts of the Bermuda 
banks, covered by mollusc shells and unprotected by 
vegetation, were exposed to the sweep of the winds and 
the drie<l sands were piled up in great dunes. . . . When 
the sea rose at the close of each glacial stage, the source 
of supply for the dunes was buried beneath the ocean 
waves, the winds became less violent, and a permanent 
flora anchored the dunes. A long poriod of slow decay 
began, during which red and brown soils accumulated 
tp. 460]. 

Accordingly, the Bermudas are considered to have 
stood highest above sea-level, with the stormiest 
climate, during the glacial times, causing tlie forma¬ 
tion of the dunes, now consolidated into eolianites, a 
term here proposed ‘"for all consolidated sedimentary 
rocks which have been deposited by the wind.” Dur¬ 
ing the interglacial warmer times, the sea-level rose 
and the islands were reduced in size to about their 
present extent, and this is when the residual soils 
were formed and the snails entombed. 

Chabubs Schuohurt 

Yale University 

COBALT IN PLANT ASH 

It was observed when vegetables were being ashed 
for calcium determinations that some gave a white 
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to brown aah, others a green or blue ash. The latter 
produced a green or blue water solution which 
turned pink on the addition of hydrochloric, nitrio 
or sulfuric acid. The hydrochloric acid solution soon 
faded, but the nitric and sulfuric acid solutions re¬ 
tained their color for twenty-four hours. 

The tendency to form the green or blue ash depends 
on both the soil and Uie vegetable. Of the plants 
grown on the Alabama Experiment Station at 
Auburn, New Zealand spinach and chard gave an in¬ 
tense green ash; tendergreen and Chinese cabbage 
gave a medium green ash; while the ash from turnips 
varied from green in some cases to brown in other 
cases. Cabbage grown in the greenhouse on Norfolk, 
Cecil and Tlartselle soils gave a green aah of vary¬ 
ing intensities; that grown on Eutaw soil gave a 
white ash. Turnips similarly grown on Oktibbeha 
soil gave a pale green ash. 

Since the Allison apparatus^ fjlves one or more 
light minima characteristic of each compound present 
and since it will detect approximately four parts in 
10'®, it seemed a desirable means to determine the 
cause of the green color referred to above. Several 
samples of vegetables were ashed, dissolved with 
hydrochloric acid and examined for the chlorides of 
iron, chromium, manganese, cobalt, nickel and copper. 
Cobalt was always absent in the white or brown ash 
but always present in the green or blue ash, nickel 
was always absent and the other elements listed above 
were always present. Hence, it is concluded that the 
green or blue ash is due to the presence of cobalt. No 
relation was observed between plant growth and the 
presence or absence of cobalt in the ash. 

We wish to express our appreciation to Dr. Allison 
for the use of hie apparatus and his interest in the 
work. 

Edna K, Bishop 
Margaret Lawrknz 

Alabama Experiment Station, 

Auburn, Alabama, 

November S{i, 1931 

THE RELATIONSHIP OF THE GRANITES TO 
THE RHYOLITES IN SOUTH¬ 
EASTERN MISSOURI 

Haworth/ in his account of the igneous rocks of 
Missouri, states that the granites, with few excep¬ 
tions, grade into the porphyry (rhyolite). He cites 
many localities where such gradation can be seen and 
draws the following conclusion, “It is therefore use¬ 
less to attempt to decide which is the older, the 
granite or the porphyry.” He emphasizes the fact 

^ AUleon and Murphy, J, Am. Chtfm- 8oo., 62, 3796, 
1930. 

Haworth, <'The Crystalline Bocks of Missouri,'' 
ATo. Geol, Sunr., Vol. B, 84-220, 1895. 


that the granite occurs in the lower ground between 
the higher hills of porphyry and concludes that the 
porphyry represents the more rapidly cooled portion 
at the surface, and the granites and granite porphyries 
the slower cooled portion deeper down, and that all 
the rooks belong to the same eruption of igneous ma¬ 
terial and hence grade one into the other. 

This relationship, as interpreted by Haworth, has 
been accepted by the present Missouri Bureau of 
Geology and Mines, as is shown by the following quo¬ 
tation from its repori on the “Quarrying Industry of 
Missouri” (p. 61), “The gradation of rhyolite into 
granite and vice versa can often be traced horizontally 
and vertically.” 

For many years, I have doubted that a granite in 
which the grains average nearly one half inch in 
diameter (which is true of some of those occurring 
in southeastern Missouri) could change to a dense 
rhyolite showing flow structure within a few feet, 
as, under the Haworth gradational theory, would be 
required by the relationship of many occurrences of 
these two rocks. It was not until 1919, however, 
that I found the first positive proof that the granite 
was instrusive into the rhyolite. This locality was 
near the top of Knoblick Mountain in St. Francis 
County, which is in the northeastern part of the area 
of igneous rocks. The contact found was so sharp 
and clear-cut that there was absolutely no doubt that 
the granite was later than the rhyolite and that it 
was intrusive. 

During subsequent years, I have searched for 
further evidence on the problem, and have been re¬ 
warded from time to time by finding other localities 
where similar relationships exist, although the wide¬ 
spread mantle rock has liandicapped the search for 
actual contacts. 

During the last three years, an intensive search 
throughout the area of igneous rocks of southeastern 
Missouri has resulted in finding evidence that the 
granites are not only younger than the rhyolites, but 
that they were injected into them. Sharp contacts 
of medium to coarse-grained granites with the dense 
rhyolites that were undoubtedly surface flows have 
been found in every locality where the relationship 
of the two rocks has been determined. This inten¬ 
sive study has shown that probably more than one 
granite injection occurred, or else that there was 
marked differentiation within a large intrusive; more 
probably the former. A detailed account of the re¬ 
lationship of these two rocks was given at the meet¬ 
ing of the Geological Society of America in December, 
1931, 


W. A, Take 


Department op Geology, 
UNiVEBaiTY OP Missouri 
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THE R6lE of cannibalism IN THE 
SPREAD OF FUNGOUS DISEASES 
OF GRASSHOPPERS 

F[tkgi of the genera Entomopbthora and Empusa 
have long l)ecn known fatally to infest Melanoplus 
and other genera of grasshoppers. The body of the 
host rcinainB clinging to the stalk where it died and 
transmits the disease by allowing the spores of the 
parasite to come in contact with healthy individuals, 
and, under favorable conditions, to germinate in their 
bodies. 

Uninfected grasshoppers may tliemselves aid in the 
spread of the disease by virtue of a cannibalistic 
tendency present in certain species. Aa a demonstra¬ 
tion of this tendency, freshly killed individuals of 
Melanoplus bivittatua planted” along an open path 
served as bait to attract other individuals of the same 
species. The cannibals, after making an incision 
through the first abdominal tergites, would greedily 
defvour the softer substances of the interior of the 
thorax, leaving the abdominal organs, however, un¬ 
touched. 

Observations made on individuals of this species 
that had died as a result of parasitism by Entomo- 
phtbora and Empusa reveal that, although most of 
them had been untouched by their cospecific cannibals 
—probably because of the slower rate of dying, or be¬ 
cause the bodily odors are more suppressed than in 
the artificially killed individuals—yet in a few oases 
the thorax had been hollowed out in precisely the 
same manner as in the ^^planted” specimens; and in 
one instance the act of cannibalism was itself wit¬ 
nessed by the writer. If mere contact, or the chance 
settling of an Entomophthora or Empusa spore on 
Melanoplus can bring about infection under the 
proper conditions (aa it unquestionably can), this 
intimate contact ought all the more to be able to 
do so; and the moisture transmitted by the dead 
insect’s body to that of the prospective host should 
make germination of the spores, and the consequent 
infection, practically certain. Maxthiob T. Jambs 

XJnivkrsitv or Coloraih) 

THE IRON-DEFICIENCY HYPOTHESIS IN 
PELLAGRA 

It is desired to correct some misstatements that ap¬ 
peared in an article written by Nellie Halliday.^ Her 
reference to an article by Bliss® accepts more for his 

IN. Halliday, '‘The Lack of Correlation between 
Anemia and the Pellagra-like Symptoms in Rats,*' 
Soiknck, 74: 312, 1931. 

*8. BUes, “Considerations Leading to the View that 
Pellagra is an Iron-Deficiency Disease," Science, 72: 
577, 1930. 


views than be had any intenrion of daimtugf tod is, 
therefore, misleading. Bliss, far fitmi ‘‘clidming to 
show that pellagra . . * and black tongue « * . are 
both due to an iron deficiency/’ stated that '^none 
of the considerations here outlined prove that p^agra 
is an iron deficiency disease,” and asserted that he 
‘‘has adopted the working hypothesis that pellagra is 
an iron deficiency disease, and has act out to prove 
or disprove the thesis/^ 

One point which Miss Halliday appears to have 
tried to make is in connection with the probable value 
of inorganic iron salts in curing the bilaterally 
symmetrical lesions occurring in rats on a low-iron 
diet. The failure of FeClj in this respect is entirely 
to be expected, and follows from the results published 
by Bliss and Thomason,® which may have escaped 
the attention of Miss Halliday. Bliss and Thomason 
stated that “the addition of ferric citrate to the drink¬ 
ing water or the addition of solid ferric citrate to the 
food has no demonstrable effect upon the symptoms 
over a period of months.” This finding has been con¬ 
firmed and reported by others.^ 

Familiarity with living conditions in the south 
would probably have prevented Miss Halliday from 
calling attention to the iron content of commercial 
molasses as an apparent discrepancy in the iron 
hypothesis. Fanners of the South do not use the 
concentrated molasses preparations in question, but 
syrup prepared upon their own farms. Analyses of 
products subjected to commercial plant manipulations 
throw no light on the question in hand. Pellagra in 
the South is essentially a rural problem. 

The efficacy of inorganic iron preparations given 
by mouth has little to do with a decision for or against 
the iron hypothesis. Work in this laboratory indicates 
more clearly than before that in pellagra we are deal¬ 
ing with an iron deficiency, but we are refraining 
from publishing fragmentary announcements until 
the evidence from many angles can be assembled and 
evaluated. 

For the present we are only desirous that any 
attempts to rdfute the iron hypothesis, whether tibey 
come from our own laboratory or another, be based 
upon sound work of a comprehensive character^ 

SiDKET Bniss 

School or Medicine, 

Tulane TJniveesitt 

s 6. Bliss and M. L. Thomason, ‘ ‘ Iron DefiolenCj In 
the White Eat and the White Mouse," Proo. goo. S0p* 
Biol and Med., 2S: 656, 1091. 

Sure, M. C. Klk, M. E. Smith, “ Haiiiat^0hi^io 
Function In Avitaminosis. VI,, Titamsn Q Befioiiniey/’ 
Proo. goo. SsBp, Biol and Med., 28; 49$, 1931. 
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KRKEZER AND DARGB ON AUDITORY 
ACTION CURRENTS 

G. KiusRZER and H. Dabge, in the January 22 iaaue 
of this journal, have reported their inability to re¬ 
produce the results of our auditory nerve experiments. 
And they suggest the “possibility” that we have 
neglected one of the more elementary precautions re¬ 
quired in an experiment of the kind. 

It should bo unnecessary to state that this precau¬ 
tion was taken, or to inform Kreezcr and Darge that 
our experiments have been repeated and our results 


reproduced by Adrian (J. Physiol, 1931, ?1, pp. 28- 
9 P), Adrian, Bronk and Phillips (ibtd., 1931, 73, pp. 
2-3 P)f Davis and Saul (Scikkce, 1931, 74, 205-6), 
Rademaker and Bergansius (Arch, nSerl de physiol, 
1931, 16, 346-9), and Crowe and Hughson (Zach, /. 
Hals-, Nasen^ u. Ohrenheilk,, 1931, 30, 65-76; J, 
Amer, Med. Assoc., 1931, 96, 2027—8). 

E. G. Wkvke 
C. W. Bray 

Pbinceton Univebsitt 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE CENTRIFUGE-MICROSCOPE FOR 
SUPER-CENTRIFUGAL FORCES 

In 1930, Harvey and Loomis^ described a form of 
centrifugo-niicroscopo for observing living material 
while being centrifuged. It consists of a special cen¬ 
trifuge head containing a microscope objective 
mounted at the circumference under the special slide 
of living cells. Right angle prisms bring the image 
to the axis and then vertically upward, where it is ob- 
seived by an ocular which does not rotate. A high 
voltage discharge in mercury vapor illuminates tlie 
material synchronously with each revolution of the 
microscope. Although the image is perfect, even at 
highest powers, the size of the head (26 inches thick, 
resisting air) offers so much air resistance that speeds 
over 4,000 r.p.m. (about 2,000 times g at 11 cm 
radius) can not easily bo attained. In recent models 
the air resistance has been greatly diminished by 
using objective lenses only and small right angle 
prisms mounted either between objective and object 
or between the lenses of the objective system. In this 
way the thickness of the head has been reduced to J 
inch, and by stream-lining the contours, it is possible 
to run up to 10,000 r.p.m., giving forces of 12,000 
times gravity. This type of head is most suitable for 
general biological work.^ 

However, it is possible to adapt the microscope- 
centrifuge principles to the Beams” ultra-centrifuge, 
by which forces approaching one million times gravity 
can be attained. This scheme is the simplest possible 

^ E. N. Harvey and A. L. Lfoomis, Science, 72, 42, 
1930. 

“The high speed heads were made at the Alfred h. 
lioomis Laboratory at Tuxedo Park, N, Y, I express 
Diy sincere thanks tq Mr. Loomis for his generous hos¬ 
pitality and advice during the progress of the work, I 
am indebted to the Bausch and Lomb Optical Company 
for lenses and prisms used in developing the now form 
of head. This company expects to place the microscope’ 
centrif^e on the market in the near future. 

® J. W. Beams, Bev. 8ci. Inst., 1, 007, 1930: Science, 
74, 44, 1931. Dr. Beams and Mr, Weed, of the Univer- 
<dty of Virginia, have constructed one of the rotors with 
stellite mirrors which works perfectly. 


arrangement and has worked out remarkably well, in 
fact far beyond expectation. No lenses but only mir¬ 
rors revolve. As shown in Fig. 1 two stellite mirrors 



(Mj and M^) are mounted on the Beams^ rotor in such 
a position that the image of the object on a special 
slide (S) is brought to the axis and reflected into a 
microscope (Mic) mounted above and on the axis of 
the rotor. W. is a counter weight for balancing the 
rotor. The illumination is a narrow image of the fila¬ 
ment of a straight filament tungsten lamp thrown on 
the material to be observed parallel to a radius of 
rotation. A relatively large movement at the circum¬ 
ference becomes a very small movement when the 
image is brought to and observed on the axis of rota¬ 
tion. While the whole field of view is not perfect, 
the center is good enough for atl practical purposes. 
The magnification of this scheme is limited by the 
working distance of the objectives; x5 to x7 objec¬ 
tives can be used giving with x 20 oculars, 100 to 140 
diameters. By mounting lenses on the rotor higher 
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magnification can, of course, be used. The centrif¬ 
ugal force attainable by means of the Beams^ rotor 
is limited only by strength of materials, and for mi- 
croscoj)ic observations by this method, ia determined 
by the strength of the glass container of the living 
cells. This might be put at 200,000 times gravity. 
Such an arrangement should be particularly useful 
for determining molecular weights of substances by 
the method of sedimentation, for observing movement 
of materials in highly viscous cells and for observing 
the change in shape of living cells due to the stretch* 
ing forces of light and heavier material. From such 
observations one is frequently able to gain an idea of 
the surface and other forces which counteract distor¬ 
tion.* In order that a cell may not be completely 
crushed by forces thousands of times gravity, it is 
necessary to adopt the expedient of suspending the 
material in a medium of graded density, so that the 
coll comes to lie in a stratum of equal density, and is 
thereby perfectly cushioned against crushing. Mag¬ 
nified observation of centrifuged material during cen¬ 
trifuging is so easily carried out that the microscope- 
centrifuge should be a most useful tool in every lab¬ 
oratory. 

E. Nkwton Harv'ky 

Princeton University 

A SIMPLE METHOD FOR SEPARATING 
CERTAIN INSECTS FROM FOOD 
PRODUCTS 

In connection with the enforcement of the Federal 
food and drugs act, the writer had occasion, during 
the raspberry canning season of 1929, to assist in 
making a survey of the extent of infestation of rasp¬ 
berry fruit by the larvae of By turns unicolor Say, 
A simple rapid method for the detection of larvae is 
very desirable for this purpose as well as for deter¬ 
mining the fitness of the fruit for food purposes prior 
Lo canning. A description of the method as devised 
is given at this time in the thought that it may be of 
general use in entomological studies. 

Methods of decantation with water were found to 
be inadequate because the largo number of seeds in 
the raspberries interfered with the rapid detection of 
the lanae. After considerable experimentation it was 
found tliat the incorporation of some oily substance, 
such as kerosene or gasoline, with the cooked and 
pulped raspberries caused the larvae to rise to the 
surface of the subsequently diluted liquid. It was 
originally thought that the larvae must first be satu¬ 
rated with the oil, and for that reason a method of 
shaking the oil witli a partially diluted pulp in a large 
Mason jar was devised. While this method gave good 
results, it was soon found that prolonged shaking was 

*E. N. Harvey, Biol Bull, 60; 07, 1931; 61: 273, 
1931. 


unnecessary, it being essential merely to bring the 
larvae into contact with the oil-water interface. 

The method as recommended for factory testing of 
raspberries is given below. For other purposes 
changes will no doubt be advisable. The esasential 
points in detecting the larvae by the use of gasoline 
or kerosene are: (1) Maceration of the fruit, (2) for¬ 
mation of oil globules throughout the liquid, and (3) 
careful agitation at end of test to permit all the larvae 
to come to the top. 

The materials required are: (1) Gasoline or kero¬ 
sene, (2) two No. 10 cans (approximately 3,100 cc 
each), (.3) one No. 2 can (approximately 680 cc), 
(4) a large spoon or paddle, (6) source of heat, (6) 
small graduate, (7) forceps and (8) a shallow pan. 

Procedurk 

(1) Fill the No. 2 cun with the raspberries to be 
tested. 

(2) Pour berries into a No. 10 can, crush with 
spoon and cook until soft. If steam heat is used see 
to it that it is ns dry as possible so as not to allow the 
can to become more than one fourth full of pulp and 
steam condensate. With dry heat, add enough water 
to facilitate cooking. 

(3) Add 1 to 2 ounces of gasoline or kerosene to 
the can and stir vigorously. 

(Caution: The need of guarding against fire and 
explosion should not be overlooked.) 

(4) Fill the can nearly full with water. 

(6) Allow water and pulp to come to rest and ex¬ 
amine the surface for larvae. All insects should be 
picked off with the forceps as soon as located. 

(6) Since some of the larvae may be entangled in 
the pulp, it should be stirred several times, and the 
surface examined after each stirring. In stirring, the 
water should be given a rotary movement, then, by 
placing the si)Oon in a slanting position along the side 
of the can, an upward current can be established 
which help.s to bring the larvae to the surface. 

Some prefer to pour the contents of the No. 10 can 
directly into a shallow pan, rinsing out the No. 10 can 
into the pan and adding enough water to fill the pan 
to the depth of about 2 inches with liquid and pulp. 

(7) As a final recantion, pour the mixture from 
one No. 10 can to the other, or from pan to can, once 
or twice, and examine the surface each time for in¬ 
sects. 

Insects commonly found in infested foods, in gen¬ 
eral, respond to the gasoline treatment. This method, 
or some modification of it, has been found useful in 
the examination of cereal products, fig paste, spinach 
and turnip greens, as wiill os raspberries. Unfortu¬ 
nately the maggot of the cherry fly and of the blue¬ 
berry fly, and possibly other maggots, do not rise to 
the surface on such treatment. 
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Trials of the method have been made during the 
1029, 1930 and 1931 seasons by the simple expedient 
of adding s known number of live larvae to the sam- 
pie before testing. In only two instances out of 76 


trials was there a failure to recover the full number 
of larvae added. J. D. Wildman 

MlUBOANALV'nCAIi liABORATOflY, 

Food and Drug Administration, 

U. 8. Dkpaetmknt of AaaicuiiTUBJC 


SPECIAL ARTICLES 


PATERNAL AND MATERNAL INHERITANCE 
IN FRAGARIA 

Irrec^ULArities in the behavior of Fragaria in 
breeding have been recorded by several investigators. 
Many cases are recorded where the Fj seedlings have 
the characteristics of the female parent only, while a 
few cases are mentioned by Millardot^, Solms-Lau- 
bach^, Longley^ and Ichijhna*, wliere the F, seed¬ 
lings have the characteristics of the mule parent only. 
Jn all the cases where pure maternal or paternal in- 
licrilance has been observ'ed by the various writers, 
the seedlings have been crosses between parents hav¬ 
ing different chromosome numbers. That this tyjie of 
inheritance aho occurs in cases where two plants with 
the same number of chromosomes are crossed is shown 
by results obtained at the Oregon State F^xperiment 
Station at Corvallis, Oregon. 

Several different selections of the wild field straw¬ 
berry, commonly known as Fragaria cuneifolia^ were 
crossed with horticuJlurnl varieties by C. E, Schuster 
in 1929. These were? sot in the Held in March, 1930, 
and the results were observed in May and June, 19.31. 
One set of crosses consisted of the horticultural 
variety Gold Dollar'’’ (derived from F. virginiana. x 
F. chtioensis) x F. cuneifoliu, both of which have 28 
chromosomcR. Jn a set of 2,015 seedlings there wwo 
37 plants which showed paternal inheritance only. In 
a set of 420 plants of Ettersburg 121 x F. cuneifolia 
there was one plant that showed apparently pure 
paternal inheritance and three that were doubtful. 
A set of 948 plants of the cross U. S. D. A. No. 147A 
X F'. cuneifolia contained two plants with apparently 
pure paternal inheritance and seven dwarfs. In all 
there were 43 plants with paternal inheritance only 
out of 3,519, or 1.2 per cent. 

In addition to the above crosses, using F. cuneifolia 
as the male parent, there were two sets of crosses in 
which pistillate selections of this species wore used as 
the female parents. In a set of 207 plants of the 

^ A. Millardet, *‘Note sur hybridation sans croisemont 
ou fauBse hybridation.’' Mem. Sci. rhye, ct Nat. Bor- 
deemx, 1894, 4 per., IV: 347-372. 

2 H. Solms-Laubach, * ^ Uber unsere Erdboeren und 
ihra Geschichte.” Bot. Ztg. 65, 1 Abt. 45-76, 1007. 

® A. E. Longley, * ‘ ChromosomeB and Their Significance 
in Strawberry Classification,” Jour, Agr. Bea,, 32: 659- 
668, 1926. 

*K, Ichijima, ”Studios on the Genetics of Fragaria,” 
ZeiUehrift fUr Indulstiv Abatammunga und Vererbtinga- 
lehre, Bd. L V, Heft 4: 300-347, 1980. 

^In all references to strawberry crosses the female 
parent is mentioned first. 


cross F. cuneifolia x Gold Dollar, there was one plant 
with apparently pure maternal inheritance. The 
flowers were pistillate but sterile. Another selection 
of F, cuneifoliaj also crossed with Gold Dollar, con¬ 
tained one plant which appearcKl to be pure paternal 
in inheritance in a set of 216 plants. There was also 
a sot of 216 plants of the cross Corvallis x F. cunei¬ 
folia which had no cases of pure maternal or paternal 
inheritance that could be detected. 

The plants which showed the inheritance from the 
species (F. cuneifolia) parent only were much smaller 
than the true hybrids, and had all the plant charac¬ 
ters of tile wild species. A single typical plant of 
each of the two types in the set of Marshall x F. 
cuneifolia crosses was measured with the following 
results: 



Plant with 
pure paternal 
inheritance 

True 

cross 

Fresh weight in grams . 

3 30 

700 

Number of leaves .. 

07 

105 

Average size of leaves, sq. cm. 

. . 30.6 

106 

Total leaf area, aq. cm. 

1,109 

11,130 


These figures arc from only one plant of each kind, 
but they were representative of the lots and the 
figures are sufficiently striking to show the difference 
between the types. 

The true hybrids were large vigorous plants, show¬ 
ing tlie effect of hybrid vigor. Almost without excep¬ 
tion they were larger than most of the crosses be¬ 
tween cultivated varieties. One plant of the cross 
Ettersburg 121 x F. cuneifolia had as many as ],352 
flowers on it. They showed considerable variation, 
but were intermediate in most characters between the 
types of the two parents. The plants with the pure 
paternal or maternal inheritance of the species were 
almost or entirely sterile, but the berries produced 
Wore distinctly of the type of the species. 

No chromosome counts have been made on these 
plants, and it is not known whether the haploid or 
diploid number prevails in the somatic tissue of the 
plants showing inheritance from only one parent. If 
only one nucleus went into the make-up of the plants 
the number could have been reduced to haploid 
through tho lack of conjugation, or the diploid num¬ 
ber may have been restored by doubling in micro- 
sporocyte, as suggested by Ichijima. 

It is easily possible that this type of inheritance 
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is common in the crossing of strawberry varieties but 
that it has not been recognized because of the similar¬ 
ity of the ])arent plants used. In the cases reported 
here, the parent plants Avere so strikingly different in 
size and appearance, in spite of their having tlie same 
number of chromosomes, that ])aterual and maternal 
inheritance could be easily recognized. The knowl¬ 
edge that this type of iiiiieritancc can he obtained 
from crossing two ]>lantH of the same chromosome 
number wiiich rtnulily hybridize is useiul in making 
Htudies on inheritance, and it will obviate the neces¬ 
sity of working Avith crosses between plants of dif¬ 
ferent c'hromoRome numbers which arc rather difficult 
to obtain.*’ 

G. I^iiONARD Kygo 

Orkcton State AnaicirnTi^RAL ConracoK 
AND TT. S. DnrARTMKNT OF AORICUnTURR 

George M. ])arrow 

IT. 8. Dkpartmknt of AaRuaiLTUUK 

PASSIVE IMMUNITY TO INFECTION WITH 
A LARVAL TAPEWORM OF THE 
ALBINO RATi 

The results of a jirel ini inary experiment show 
that the albino rut can be protected against infec¬ 
tion with onchospheres of a eat tapeworm, Tfuniia 
taer}^iaeformisy by transfer of serum IVoiu immunized 
rats. This nppe/irs to be the lirst demonstration of 
transfer of wliat are probably circulating anlibodi(*s 
resulting from intra-peritojieal injections of cestode 
material. 

It has been shown'-^ that an active aeqAiixed im¬ 
munity against infection by onchospheres of T. 

can be artilicially produced in the 
albino rut as a re.siilt of n standard series of six 
intra-peritoneal injections of a 1 per cent, suspen¬ 
sion of powdered worm material of the same species. 
Complete or almost complete inhibition of develop¬ 
ment of Cysticerou^ fasciolar in (larval stage of T. 
taeniaefor 7 nis ) in the liver of the rat resulted from 
the injections; Avhilc cyst development took place 
normally, for the most part, in control animals. Such 
artificially immunized rats were used in the present 
experiment as a HOurc<‘ of the serum which was 
donated to the experiinental rats. Thirty-four rals 
wore given llio standard series of injections from 
July 24 to August 8, 19.*! 1; they Avore reinjected with 
2 cc of a 1 per cent. su.s})ension of worm material on 
October 5 and 7. Serum was collected on October 

«PubliHhe(i as Totdmical Paper No. 157, with the ap¬ 
proval of the director of the Oregon Agricviltnnvl E\- 
perinient Station, a coutrihnlion of the dopartment. of 
horticulture. 

1 This ijiVGstigatioii was in large part made possible 
by a research grant made to Washington UniverBity by 
tlie Rockofoller Foundation. 

3 H. M. Miller, Jr., 7Yoc. Soc, Exp, lUol, and Med., 
27, 926, 1960; Jour. Vrev. Med., 5, 429, 1931. 


9 and used the following day; normal serum from 
stock rats was also obtained on October 9. 

Fifty-nine rats from t) litters born May IC to 
June I, 1931, were used; individuals of each litter 
were distributed through three groups: one (Group 
A, 22 rats) to receive immune scrum; another 
(Group B, 12 rats), normal .serum; and the third 
(Group C, 25 rats) untreated. All rats were infected 
with equal portions of a uniform suspension of 
onchospheres, and the injection of serum begun 2 
hours Inter. The rats of Group A re<nuvcd either 2.5 
ce or 7 cc of immune serum intra-peri ton call y, and 
those of Grou]) B either 3 cc or 7 ec of normal 
serum. All animals were autopsied 34 to 38 days 
after infection. The data are shown in the follow¬ 
ing table. 

Further experiujcnts are in progro.ss. 



Treatment 

Number 

of 

Average num¬ 
ber of cysts 



rats 

Living 

Dead 

Group A 

7 cc immune 

10a 

11 

25 


serum 

2 

142 

8 

Group A 

2,5 ee immune 

3 

12 

46 

G roup B 

serum 

,3 cc or 7 cc nor¬ 

7 

no 

19 

G roup C 

mal serum con- 
trols 

Uninj noted con¬ 

12 

167 

14 


trols 

25 

276 

16 


Harry M, Miller, Jb. 
Margaret L. Gardiker 

Department of Zooloo y, 

Washington University, 

Ht. Louis 
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fitant which m^st be added to the Long Count to 
obtain the equivalent Julian Day. 

Offhand, the obvious suggestion is to search early 
Spanish records for a statement of a date in both 
calendars. Unfortunately, Uie Mayas bad abandoned 
tbe use of the Long Count before the Spaniards en* 
countered thorn. Such dates as are given in both 
calendars give only tbe Maya cyclic dates, which 
irepeat themselves at regular intervals in the Long 
Count The interpretations of these data offered by 
apeoialists give several different values for the con¬ 
stant to which 1 have referred, the two most accept¬ 
able ones differing from one another by nearly 260 
years. This situation has given rise to what is tech¬ 
nically known os the “Correlation Problem.^^ 

Since the post-contact records are inconclusive in 
themselves, it is necessary to seek additional data 
in the more ancient inscriptions in which the Long 
Count is recorded. The only phenomena which were 
surely observed by both the Maya Indians and the 
Europeans prior to the sixteenth century were astro¬ 
nomical. Hence such Maya records as appear to be of 
this character have undergone a severe scrutiny. The 
technical problems Involved excited my interest, and 
have caused me to review at least some of tbe indi¬ 
genous records referring to the moon. 

The problem before us is such that two specific 
questions concerning the Maya records of the moon 
are of particular importance. The first of these is, 
‘^What phase of the moon was used as the beginning 
of the Maya lunar month T” and the second “Did tbe 
Mayas, during the period of the inscriptions, use a 
computed calendar which approximated the periodic¬ 
ity of lunations, or did they record the beginning of 
the lunar month from direct observation T” These 
are the two questions I lay before you. 

The first of these may be studied from several view¬ 
points, namely, customs of similar oivilixations, the 
European-Maya records, and the indigenous native 
records. A survey of lunar calendars over the world 
discloses that while a majority of them contain months 
beginning at the new moon phase, several use the 
full moon phase for this pmrpose. Since both cus¬ 
toms do exist we must dismiss this line of attack as 
failing to yield conclusive data. 

As far as 1 know now, the only definite statement 
on this subject yet found in the early Spanish rec¬ 
ords is made by Bishop Landa, the first Bishop of 
Yneatan, when he states that the Mayas counted from 
the time the new moon rises till it disappears. Cer¬ 
tain statements made by the Bishop on a number of 
subjects have been either accepted or proved as cor¬ 
rect. At first sight, then, this would appear to be 
good evidence. A further consideration reveals that 
some of Lauda’s statements are incorrect. Moreover, 


all the Spanish records an aabjeet to tbe oriticiam 
that they record the interpretation of a native eiTilisa- 
tiOA by a group of penons tending to be unsympa¬ 
thetic towards non-European customs, influenoed by 
European habits, and untrained in obtaining acourate 
ethnological records. Dr. Ludendorff suggesta that 
this record of the new moon as the beginning of the 
lunar month may be the result of a leading question 
on Landa’s part, which is possible.* Therefore, with 
all due consideration for Lauda’s mental honesty and 
acumen, which is so clearly illustrated in his work, we 
most conclude that while this evidence is more prob¬ 
ably correct than false, we can not consider it as 
conclusive. 

European records of associated and later times 
should also be considered. Dr. Willson has written, 
^^he fact is known that the ancient Mexicans did not 
make use of lunar eclipses/’^ but does not give his 
source for the statement. Of course lunar eclipses 
can only occur at time of full moon. Dr. Willson 
used solar eclipses in his work, which meant that he 
supported the use of the new moon as the beginning 
of the lunar month. It is probable that his state¬ 
ment is based upon early Spanish sourees from Mex¬ 
ico, which may be more definite, but to which the 
additional objection may be raised that they concern 
a different, even though closely related, civilisation. 
In short, the evidence from other European records 
is also not definitive. 

There remain the data from the native records, t. e,, 
the insciiptions and the manuscripts. The only ap¬ 
parent clue to this problem in the inscriptions was 
snggested by Mr. J. E. Thompson in the coarse of a 
conversation during tbe past month, and embodied in 
a letter to me from which 1 quote: “Tbe lunar glyphs 
themselves might be construed as possible evidence 
of the Ma3ra lunar count of the inscriptions having 
started from new and not full moon. 

“Glyph C represents a oompleted moon, but the 
lunar element of this glyph » of oreseentic shape. If 
the lunar month was comideted at new moon one 
would expect the moon to be itiiown as eresoentic, 
but if tim moon was completed at full moon, one 
would expect Glyph G to show a full moon. Such is 
not tile case. Similarly, if the moon count starts at 
new moon, one would expect Glyph D to be repre- 
Bcatod by a new moon; bat if the lunar xnonth starts 
at full moon, one would mepeet the full moon demaiit 
to occur in Glyph D. Actually it is shown as ttm* 

sH. Ludendorff, Moudalter in den Insehriften 

der Maya,” Sitsungsberiehten der Preusslschen Aka- 
demie der Wissensehaftea, Pfays.-Math. Klasse, Iti. 

4B. W. Wnisou, ” Astronomical Kotos on the Mi^a 
Codlee%” Papers of the Peabody Museum ^ Aswrlttaa 
Areheoiogy and Ethuokgy, Marrmrd TTaiversity^ ToL Si* 
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repreMUtii twenty days after tiie start d£ the lunar 
month. If this ie counted from new moon, Glyph £ 
should be a full moon^ since at 20 days after new 
moon, the moon is considerably closer to full than 
to crescentic* If the count was from full moon, 
Glyph E, on the same line of argument, should be 
shown as crescentic. Actually it is shown as full. 
Glyph A, of course, is nothing more than Glyph E 
with a coefficient placed in a different position. This 
does not denote addition, as has been suggested, for 
in that case Glyph £ would also have its coefficient 
placed below or to the right. 1 think this change in 
the position of the coefficient serves to differentiate 
Glyph A from Glyph E. 

**This evidence of the glyphs themselves is not 
conclusive, but does, 1 think, give support to the 
thesis that the Maya lunar count of the inscriptions 
started from new moon.” Mr. Thompson’s sugges¬ 
tion is valuable, and in accordance with our admittedly 
inadequate knowledge of Maya psychology. It is 
still only a hypothesis and can not be considered 
irrefutable until a careful comparative analysis has 
been made of all existing examples of these glyph 
forms. 

A somewhat indirect form of evidence is found in 
the manuscripts and has been referred to by Dr. 
Teeple.* There is reason to believe that the Maya 
Venus count was from the time the new Venus ap¬ 
peared after conjunction with the sun. By analogy, 
according to Teeple, we expect the moon count to 
be from new moon immediately after conjunction. 
Dr. Willson explains the Venus configuration referred 
to and adds '^This conjunction is called inferior con¬ 
junction’ and is much more striking than that be¬ 
tween second heliacal rising and first heliacal setting 
on acdonnt of the great brilliancy of the planet and 
of the rapidity with which it passes from evening 
Btar to morning star.”* Both Drs. Spinden and 
Lndendorff feel that the analogy is not well taken, 
but give DO specific reasons.^ The analogy between 
the two phenomena whioh Dr. Teeple probably had 
in mind was tlie first appearance of both eeleetial 
bodies after conjunction with the sun. Bui with that, 
the analogy eeaaes, for the actual obaervatknial 
phenomena do not seem to be sitoHar, because Venus, 
after inferior conjunction, first appears on the east¬ 
ern horisou just before sunrise, and, rising earlier 
each day, appmm to be mavitig westward away from 
the sun with the passage of time; while the moon, 
ufter eoUjunction, first appears as a creeoeat on the 

* Teelde, loc. oit, p. 40. 

• Wiikm, loc. dt, p. 0. 

loo. Mt, mi, p. 13; H. J, Opinden, 
'Maya IHtsi and What They Beveal/’ The Museum of 
%e Brooklyn Institute of Arts and Sciences, goieaoe 
Staum, Vot ly, Ko. 1, WO, p. 41. 


wmtorn horiaon just after snnset, and, riaiiig later 
eaeh day, appears to be moving eastward away from 
the sun with the passage of time. The validity of 
the analogy is a matter of opinion, and does not serve, 
therefore, as conclusive evidence. 

This discussion raises a point whioh, as far ae 1 
know, has never been discussed. If the Maya began 
their Venus count when Venus first appeared as morn¬ 
ing star just before dawn, is it possible that the 
lunar month was begun on the day that the orescent 
moon was last seen in the east just before dawn— 
that is, just before the moon’s conjunction with the 
sunf If such were the case, Mr. Thompson’s sugges¬ 
tion would be strengthened, for then full moon would 
be more nearly twenty days after the beginning of 
the lunar month. 

The final group of data applicable to this question 
is found in the lunar table of the mannscripts. The 
following brief statement of the characteristics of 
this table on pages 61 to 68 of the Dresden Codex con¬ 
tains only such points as are agreed upon by all 
students. It consists of a series of numbers con¬ 
stantly increasing in value by intervals of 148, 177 
and 178 days. We know these intervals refer to days 
because associated with each total are the proper three 
consecutive days from the repeating 260-day cal- 
endrical cycle. The three intervals are close approxi¬ 
mations of five and six lunations and are so ar¬ 
ranged that the recorded totals agree with modemly 
computed eclipse intervals with an error of not more 
than one day over a total period of 11,960 days, 
slightly more than 33 years. The record is unquee- 
tionabJy an eclipse record, and therefore the inteivals 
were counted from either new or full moon, the only 
phases at which eclipses can occur. Is there any 
internal evidence to show to which phase of the moon 
the table refers? 

Before proceeding further it is necessary to present 
certain data concerning eclipses as used in modem 
astronomy, and tabulated in Oppolxeris canon** 
Examination of these tables, without reference to a 
speeifle locality, makes apparent at once that there is 
a definite periodicity in the phenomena. Lunar 
eelfpees may oceur at sut lunation intervals five, six 
or seven times in succession. Then follows a period of 
no eclipses which usually covers 17 lunattons, bnt 
sometimes only 11. This is followed again by Itmar 
eclipses at six lunation intervals. There is also a 
larger periodicity penoitting a grouping of 88, 94, 
IBS, 223, 270 and other multiples of lunations. 

Tbo sHuatiott with regard to solar eclipsea k 
similar. Such eclipses oocur at six lunation intervals 
five, rix or seven timee in sueeession. In the intm^ 

*Th. von Oppolser, ** Canon der Einsteraiese, ” t>mk^ 
sehriftm Keiserl Akad. WisSensch, Math.-NaturW. 
KIom Hi, Wien, 1887. 
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vening 17 lunation periods there may be three to five 
eclipses at 5, 6, 11, 12 and 17 lunations. Those within 
one lunation of each other are never visible at the 
some point on the earth. It is clear that since these 
smaller intervals are the same as in lunar eclipses 
the larger groupings apply equally well to both solar 
and lunar eclipse phenomena. 

It is relatively simple to explain the absence of 
lunar eclipses over a 17 lunation period, and the 
presence of solar eclipses in a similar period by 
modem astronomical knowledge, and an exposition of 
the concept of the “moon’s node.” The manuscript 
lunar table contains five lunation intervals, but no 
definite 11 or 17 lunation interval. 

Dr. Teeple has presented a detailed and scholarly 
exposition of the thesis that the table can only be a 
solar eclipse table.’' By plotting the dates given in 
the table upon a chart showing their occurrence in 
the 260-day caleudrical period, two of which closely 
approximate one and one half eclipse years, he 
demonstrates that certain of the dates given fall be¬ 
yond the limits of possible lunar eclipses, but are 
possible dates for solar eclipses. He reasons that, 
since these dates are recorded, and since a variation 
in the symmetry of the table in the last third pre¬ 
vents one of them from falling beyond the limits of 
solar eclipses, the table definitely concerns solar rather 
than lunar eclipses. 

There is no single locality at which all solar and 
lunar eclipses are visible. Speaking in general, solar 
eclipses are more frequent than lunar ones, but with 
reference to a single locality, lunar eclipses are far 
more frequent than solar ones because of the narrow 
paths of the latter. From a knowledge of eclipse 
phenomena with reference to a specific locality it is 
evident that eclipses of either kind could not have 
been visible in the Maya area at each of the dates 
given in the manuscript in succession. The manu¬ 
script lunar table is, then, a compendium of eclipse 
knowledge, irrespective of the question of whether 
or not it refers to a specific series of eclipses, A 
number of the dates in the text could not record 
eclipses during any given 11,960 day period. 

Since the 135 and 405 lunation interval is equally 
applicable to the periodicity of both types of eclipses, 
it is possible to coordinate the manuscript table with 
lunar eclipses. When this is done and the lunar 
eclipse dates charted upon a form similar to that used 
by Dr. Teeple, it is found that those dates on which 
no lunar eclipses can occur are those adjacent to 
the 148-day intervals in the manuscript, i.e., the 11 
or 17 lunation period is represented in the table by 
one or two six-lunation groups and a five-lunation 
group. This situation is characteristic of each of 
every one of the five-lunation groups. 

• Teeple, Zoc. cit, pp, 86-93. 


It is known that the Mayas counted by six-lunation 
interv^als several centuries prior to the creation of 
this table. Since the table corresponds so closely to 
eclipse phenomena, the Mayas probably knew of the 
11 or 17 lunation interval without lunar eclipses, 
Becuaso of the Maya habit of grouping in six-luna¬ 
tion groups, and knowing that every group in the 
table could not represent an eclipse date at any given 
time, the division of the 11 or 17 lunation interval 
into one or two groups of six lunations and one of 
five lunations is to be expected. The only other way 
of constructing a lunar eclipse table of this type 
would be to use the 11 or 17 lunation interval as a 
unit between groups of five, six or seven intervals of 
six lunations each. It might even be argued that the 
relation to solar eclipses of those dates adjacent to 
the five-lunation interval is only a coincidence, were 
it not for the conspicuous display in the “introduc¬ 
tion” to this table, of Tzolkin dates fifteen days apart, 
covering, a two-lunation interval. I assume it is 
clear that, since solar and lunar eclipses can only 
occur at new or full moon, the interval between any 
given solar and the nearest lunar eclipse is a multiple 
of complete lunations plus approximately fifteen 
days. 

It is evident, then, that the lunar table in the 
manuscript may be correlated with either solar or 
lunar eclipses. This has been done for solar eclipses 
by Drs. Willson*® and Teeple,“ and for lunar eclipses 
by Dr. Ludendorff.*^ Dr. Willson found that note¬ 
worthy coincidences between the manuscript record 
and the modern table of solar eclipses occurred seven¬ 
teen times in about fifteen centuries.'® Dr. Luden- 
dorff placed the manuscript lunar table at one point 
in the Julian Day count at which there is complete 
agreement with lunar eclipses, except for one date. 
Had he placed it 3,987 days earlier he would have 
had complete agreement. He also found that equally 
satisfactory agreement could be obtained at 46 places 
over a period of about 400 years.'^ 

The lunar table of the manuscripts, therefore, not 
only fails to give conclusive evidence regarding which 
phase of the moon was used us the beginning of the 
Maya lunar month, but also is found to be an eclipse 
table so accurately computed and so complete that it 
can be integrated into the Julian Day count at a large 
number of places, and still be in agreement with 
either solar or lunar eclipses. It is a computed table 
rather than a table of observed phenomena. 

Our investigation of the question whether the 

io WillBcm, loc. cit,f pp. 13 - 16 . 

13 Teeple, loc, cit,, pp. 87-91. 

12 H. Ludendorff, **Uber die Reduktion der Maya- 
Datierungen auf unaere Zeitroehnuug, ” SUzungspe- 
richten der Preusslachen Akademie dor WlssenBchaften, 
Phys.-Math. Kloaae. 1930. xviii, pp. 7-9, 

Willson, loc. oitf p. 16. 

1* Ludendorff, loe. ott., 1930, p. 9. 
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Mayas counted lunar montha from new or full moon 
has revealed that the data at present available in 
comparative chronology, European-Maya records, and 
indigenous Maya records are not conclusive. It is 
clear that the phases of the moon at which eclipses 
might occur were used as the starting point for the 
Maya lunar month. But no irrefutable evidence has 
yet been found to indicate which of the two phases 
of new or full moon was used. The major part of 
the evidence tends to indicate that the Maya probably 
began their lunar months at new moon, but no proof 
of this has yet been found. 

Therefore, the exclusive use of either phase of new 
or full moon as the beginning of the Maya lunar 
month is not a valid premise at the present time upon 
which to base conclusions concerning Maya as¬ 
tronomical records. 

In considering the question of the existence of a 
compiUed lunar calendar at the time of the inscrip¬ 
tions it is necessary to analyze the available data. In 
order to simplify the problem I have used only the 
f'ollow'ing two groups of indigenous data:—the manu¬ 
script lunar table and the Supplementary Series 
records during the Period of Uniformity, which have 
been made available in convenient form in Dr. Tecple^s 
Table 3.'*^ The following adjustments have been 
made in this table: Two dates have been omitted be¬ 
cause of apparent contradictions, namely, those on 
Lintel 26 at Yaxchilan and on Lintel 1 at El Oayo ; 
Two dates have been added, The Temple of the Initial 
Scries No. 15 at Holactun, using Mr. Thompson’s 
reading 9.16.12. 6. 9,’® and Lintel 3 at Piedras Negras, 
newly discovered and beautifully exhibited by the Uni¬ 
versity of Pennsylvania Museum. It bears the date 
9.15.18. 3.13. 

The manuscript gives an arrangement of five- and 
six-lunation groups, containing 148, 177 and 178 days. 
The inscriptions record that during the Period of Uni¬ 
formity the lunations were arranged by sixes only.^^ 
Combining these two groups of data gives the first 
premise; During the Period of Uniformity the Maya 
lunar count was in groups of six lunations each, con¬ 
taining either 177 or 178 days, and an additional 
period of five lunations containing 148 days was used 
at the time of the writing of the manuscript. 

The manuscript contains no information concern¬ 
ing any subdivisions of these groups. Glyph A of 
the Supplementary Series does record that those 
groups were divided into months of 29 and 30 days. 
There is no evidence of the use of any months of 
either 28 or 31 days. 

^®Teeple, loe, cit,, pp. 60-51. 

K. Thompson, ** Archeological Investigations in 
the Southern Cayo District, British Honduras," Field 
Museum of Natural History, Publication 801; Anthropo¬ 
logical Seriee, Vol. xvii, No. 3, 1931, pp. 854^56. 

Teeple, Itw, oit, pp. 63-6L 


Dr. Teeple gives a free reading of a combined 
Initial Series and Supplementary Series, from which 
1 quote the interpretations of glyphs E, D, C and A: 
"... the age of the moon is 20 days from the last 
new moon, and it is 20 days and one moon since this 
lunar half year began; . . . and this present moon 
will probably end as a 30-day moon.’’^® You will note 
that he includes a reference to new moon, which I 
feel is not justified. The readings of glyph E, D and 
C are in terms of elapsed time, that of glyph A in 
current time. The data of the Maya calendar are 
overwhelmingly in favor of the assumption that the 
Mayas counted in elapsed time only, at least during 
the days of the Old Empire. I therefore suggest a 
revised translation of these sections, as follows: 
"... the age of the moon is twenty days from the 
end of the last lunar month; there has been one com¬ 
plete month since the ending of the last lunar half- 
year; , . . the last complete month contained 30 
days.” 

Dr. Teeple has pointed out that “Whenever glyph 
C has an odd cocfiicient, 1, 3 or 5, the chances are 
about three to one that glyph A will show 30 days; 
whenever glyph C has an even coefficient, 2, 4 or 6, 
the chancfw are about three to one for a 29-day 
glyph A.”^® If niy reading of glyph A is correct, 
then this relationship indicates that normally the 
six-lunation periods were divided into six months 
arranged in alternation containing 30, 29, 30, 29, 30, 
29 days each, thereby closely approximating actual 
lunations in terras of whole days. Moreover, such an 
nltematiou creates the totals of 177 and 148 for the 
lunation groups as found in the manuscript. My 
second premise is then: The five- and six-lunation 
groups were normally divided into an alternating 
series of 30 and 29 days, beginning with one of 30 
days. 

The manuscript lunar table states that at the time 
it was made the Mayas computed tluit 405 lunations 
equalled 11,960 days. Dr. Teeple has demonstrated 
that during the time of the inscriptions the Mayas 
used the equivalents of two other computations, 
namely, 149 lunations equaled 4,400 days, and 81 
lunations equaled 2,392 days.^® But an unbroken 
alternation of 30 and 29 day months for these periods 
give respectively 11,948, 4,396 and 2,390 days, L a., 
12, 4 and 2 days less than the Maya records show. 
The Maya computations approximate the true luna¬ 
tion intervals more closely than the straight altema-^ 
tion. They must therefore have added intercalary days 
probably at more or less regular intervals. The exis¬ 
tence of 178-day groups in the manuscript and the 
occurrence of two cases of even months with 30 days 

18 Ibid,, p. 64. 

18 Ibid,, p. 63. 

80 Ibid., pp. 64-67. 
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in the Supplementary Series supports this conela- 
sion* 

"Since no record exists of 179- or 180-day groups, 
and since no record exists of 31-day lunar months, my 
third premise is: The Mayas nefver added more than 
a single intercalary day in any six-month group, and 
this was done by changing a 29-day month to a 30- 
day month. 

The only data we have which may indicate the in¬ 
tervals at which the intercalary days were added is 
Contained in the manuscript table. Such isolated 
examples of even numbered months of 30 days in 
the Supplementary Series are too widely separated 
in time to be of assistance. Following the method 
used in my article on the manuscript lunar table, 
an alternating series of 30 and 29 days can be applied 
to this record, and the intercalary days arbitrarily 
added in such six- and five-month groups as are neces¬ 
sary to have the sequence conform to the totals given 
in the table. If the alternation is applied in 135- 
month groups, it is found that the intercalary days 
may be added in the same months in each third of the 
table, namely, the 32nd, 74th, 80th and 130th months. 
Unfortunately, there is no indication of which 29-day 
month in each group contained the intercalary day, 
BO the possibility of the use of one of the other two 
29-day months in each six-month group for this pur¬ 
pose must be kept in mind. Due to irregularities 
which must be taken into consideration it is necessary 
to use the entire 11,960-day table rather than one of 
one third this length. 

But the manuscript table can not be applied to 
the record of the inscriptions as it stands because of 
the existence of five-month groups, which were not 
used during the Period of Uniformity. We can, 
however, group the month table which has been 
made to fit the data of the manuscript into six-month 
groups only, without altering either the sequence or 
the value of the months. 135 and 405 months are 
not divisible by six, but twice each of these periods 
are respectively 45 and 135 six-month groups, by 
the use of which a repeating cycle in six-month groups 
will be obtained. The six-month groups of the sec¬ 
ond, fourth and sixth thirds of the manuscript table 
begin with a 29-day month instead of a 30-day month, 
in disagreement with a part of my second premise. 

It is, of course, clear that I am preparing to apply 
the manuscript lunar table to the record of the Sup¬ 
plementary Series, This latter record must also be 
analysed. Glyphs E, D and C give the c^e of the 
xAOon at the time of the related Long Count date, in 

mC, E. Guthe, Possible Solution of the Number 
Series on Pages 61 to 68 of the Dresden Codex,” Papers 
of the Peabody Museum of American Archeology and 
Ethnology, Harvard University. Vol, vi, No. 2, 1981, pp. 
21-24. 


terns of months and days sinoe the and of tlm last 
lunar half-year. In translating the months into days 
we must eonsider the posatbility that any one of the 

29- day months may have contained an intercalary day. 
Therefore, wherever glyph C records more tiian one 
month, we must use two adjacent values for the num¬ 
ber of days corresponding to the month record. For 
example, if glyph C records three months, the number 
of days would normally be 30 + 29 + 30 or 89 day*, but 
if the 29-day month contained an intercalary day, 
there would be 90 days in the three months. By 
subtracting the record of glyphs E, D and C from 
the associated Long Count date, the ^Tunar base” or 
the end of the last complete lunar half-year is ob¬ 
tained in terms of two adjacent dates in the Long 
Count. 

Wo now have a table of months arranged in terms 
of lunar half-years, which conforms to the data of 
the manuscript lunar table, and a series of dates in 
the Long Count which record the ending of lunar 
half-years during the Period of Uniformity. These 
two groups of data may be charted in terms of lunar 
half-years and compared directly, by a method 
similar to that used by Dr, Willson,®* In order to 
prevent confusion, Uie dates from the various cities 
have been charted separately. 

There are 28 dates between 9.13. 5. 0. 0 and 9.16. 
L 0. 0 which conform to the requirements of the 
Period of Uniformity, and no dates which do not 
do so. Thirteen of these occur at Piedraa Negros, 
giving us the best critical series for a test, The ap¬ 
plication of the manuscript lunar table in terms of 

30- and 29-day months fits this group of dates from 
Piedras Negras exactly, with a single exception, that 
on Stela 5, where the reading for glyph D is uncer¬ 
tain. Dr. Teeple says of it, “the age is surely over 
10 and not over 15, while 15 is expected.”** The 
manuscript table demands glyph D have the number 
16. A very slight adjustment in the manuscript 
table of the intercalary day in the 130th month of 
the sixth third will eliminate this possible error. 

There is a day-for-day agreement, except for a 
single doubtful reading, between the record of glyphs 
£ and D in the inscriptions at Piedras Negras during 
the Period of Uniformity, and a month-for-month ar¬ 
rangement of the mannseript lunar table. 

When the entire range of the Piedras Negras dates 
conforming to the Period of Uniformity is oonsidered, 
we have 19 dates ranging over a period from 9.11.12. 
7. 2 to 9.18. 0. 3, 1, a total of 45,999 days, or nearly 
four times the length of the manuscript lunar table* 
There are only four of the 19 dates whiah do not 
give an exact eorrelation, and all four record a dif* 

»Willson, loc. oiti pp. 18-16, 

» Tesple, loe, oit,, p. 62. 
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4MM tiiifl fTfor o£ one day is adineted dnriiifi: the next 
few lunar half-^^ars of the table* 

A eimilar examination of the four dates at Naranjo 
reveals eomplete agreement without exeeption. Of 
the seven dates at Copan, five are in exact agree¬ 
ment, and the other two are one and two days at 
variance respectively, but again are corrected during 
the following few lunar half-years. The starting date 
for the lunar table is a different one for each city. 
At Piedras Negras it is the lunar base for 9.12.2. 0.16, 
which is recorded twice with different moon ages, 
and at Copan it is the lunar base for 9.12. 8. 3. 9, 
which is used as the basis for lunar computations on 
Altar H'. 

At Piedras Negraa two monuments record Initial 
Series identical to two at Copan. In the ffrst case, 
9.13.10. 0. 0, the moon age at Piedras Negras is given 
as two days more than at Copan. In the second, 
9.15* 5. 0. 0, identical moon ages are recorded. AH 
four of these dates fit exactly into the manuscript 
month aeries. The apparent contradiction is caused 
by the fact that the month grouping used is engaged 
into the Long Count at different points in the two 
cities. 

It is demonstrable, therefore, that a 135-monUi 
cycle of 30- and 29>day months, so arranged as to con¬ 
form to the groups of the manuscript lunar table, 
may be applied to the records of the inscriptions 
in such a way as to cause a day-for-day agreement 
between it and the records given in glyphs E, D and C 
of the Supplementary Series, with a very few excep¬ 
tions, which are all corrected in succeeding lunar 
half-years. At Piedras Negras this 135-month cycle 
must be repeated twelve times. 


877 

Aa it la need, this 135-moiith cycle does not con¬ 
form with the record of glyph A, beeanae at every 
other repetition of the cycle the hal£<«year group 
starts with a 29- instead of a 30-day month. By using 
twice this cycle, or one of 270 months, grouped in 
two parts of 134 aud 136 months each, in which the 
intercalary days occur in the first 132 months of each 
part in exactly the same positions as in the first 132 
months of the manuscript table, an agreement with 
the glyph A record can be secured. 

It must not be overlooked that as soon as adjust¬ 
ments are made, the possibilities for alternative ad¬ 
justments increase. The fitting of the manuscript 
table into the inscriptions demonstrates that the record 
given in glyphs E and D may be a computed record, 
and is not, therefore, necessarily an observational 
one. I am convinced that other computed cycles con 
also be found which will fit the mathematical records 
of the Supplementary Series. 

This paper is of necessity a brief review of my 
findings, and does not attempt to be exhaustive. The 
indigenous records of the Maya lunar count still con¬ 
tain many interesting unsolved problems. 

My general conclusions at the present time are: 
first, the Maya lunar month began at either new or 
full moon, but the data available at present does not 
permit the exclusive use of either phase for the be¬ 
ginning of the Maya lunar month as a premise in 
deducing conclusions regarding Maya astronomy; and 
second, it can be demonstrated that the numbers asso¬ 
ciated with glyphs E, D, C and A of the Supple¬ 
mentary Series of the inscriptions may have been 
obtained by the use of a computed lunar calendar, 
and need not, therefore, be records of current con¬ 
temporaneous observations. 
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EDWARD ORTON. JR. 

Genbral Edward Ortok, Jr., died at his borne in 
Columbus, Ohio, on February 10. With him a most 
distinguished and unique eareer is closed. He was 
the founder of the first course in ceramic engineering 
which he established at the Ohio State University in 
1894. He was a powerful and able investigator in 
the field of economic geology, ceramics and silicate 
technology, in which he was a pioneer. In 1898 Or¬ 
ton founded the American Ceramic Society which he 
seiwed as secretary and editor for many years, and 
was its president as recently as 1930-3L His efforts 
were mainly responsible for the creation of a fruitful 
American literature on the subject of ceramics. He 
served the Ohio State University twice as dean of the 
College of 8!ogiReering, was active in the establish¬ 
ment of the Engineering Experiment Station, and in 


1916 was elected one of the university's two first re¬ 
search professors. He was state geologist of Ohio 
from 1899 to 1906, during which time he placed the 
Ohio Survey on a firm basis and published a series of 
monographs. General Orton created the Orton Geol¬ 
ogy Library at the Ohio State University in memory 
of his father. He left the university when America 
entered the war, and despite his age, he had gone to 
the Plattsbuig training camp. He was subsequently 
commissioned a major and later a colonel. His work 
in the Motor Transport Division was of such an out- 
fitanding character that Congress awarded him the 
Distinguished Berviee Medal. He was later made a 
brigadier general in the reserve corps. General Or* 
ton received many honors. He was given the hon¬ 
orary D.Sc. degree by Rutgers University in 1922 and 
the LL.D. degree by Alfred University in 1981« He 
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was a fellow of the Geological Society, the American 
ABBOciation for the Advancement of Science, the 
American Ceramic Society, and an honorary member 
of the Ceramic Society of England. 

Edward Orton was born at Chester, New York, in 
1863 and was brought to Ohio in 1866. His father 
was the eminent geologist, Dr. Edward Orton, Sr., 
the first president of the Ohio State University. 

The life of young Edward Orton was thus inti¬ 
mately connected Avith the growth of the university to 
which he gave his lifelong devotion. He was gradu¬ 
ated in 1884, in the course of mining engineering and 
metallurgy. He Avas equally attached to the city of 
Columbus, Avhich he serv’ed in many capacities, in the 
field of civics and in the cause of its charities. For 
two terms lie was president of the chamber of com¬ 
merce. Ho was known as Columbus* First Citizen. 

General Orton leaves his widow, Mrs. Althea Or¬ 
ton; two sisters, Mrs. OliA’er P. Watts, of Madison, 
Wisconsin; Mrs. Francis C. Caldwell, of Columbus, 
and a brother, Dr. Samuel T. Orton, of New York 
City. 

Dr. Orton was an extra^irdinary man. He com¬ 
bined the ability of the scientist with that of the ex¬ 
ecutive, and he showed rare skill in anything he un¬ 
dertook. He was passionately devoted to science and 
most humble in its service. He Avas, by nature, a 
lover of mankind, an American gentleman of the 
highest type, a lover of truth and justice, a broad 
thinker, an altruist, a striver after the beautiful. He 
was a man who singularly combined the qualities of 
strength and great personal kindness and charm. Dr. 
Orton’s influence upon his students and associates 
was a powerful one and he invariably gained the re¬ 
spect and affection of all Avith whom he came in con¬ 
tact. 

His departure is a sore loss not only to his family 
but to hLs university, his city, his state, the nation, 
the American Ceramic Society with the industries it 
represents, and to all who have felt his benign pres- 

A. V, Blbiningkr 
RECENT DEATHS 

Frederick Lane Hutcuikson, national secretary 
and executive manager of the American Institute of 
Electrical Engineers, died on February 26 at the age 
of sixty-six years. 

Dr. WiUiT Meter^ emeritus professor in the New 
York Post-Graduate Medical School and Hospital, 
died on February 24 while attending a meeting of 
the New York Surgical Society, where he bad made 
an address on ^^Spccial Aspects of Cancer and Its 
Treatment.” He was seventy-three years old, 

Db. Charlotte Angus Soott, professor of mathe¬ 


matics at Bryn Mawr Collie from 1885 to 1917, who 
had been living at Cambridge, England, since her re¬ 
tirement, died on November 8 at the age of seventy- 
three years. 

Howard E. Boahdman, Dudley professor of rail¬ 
way engineering at Yale University, died on February 
28 at the age of fifty-two years. 

Hugh Gibb, chief preparator in vertebrate paleon¬ 
tology at Yale Peabody Museum, with which he had 
been connected for fifty years, died on February 28, 
at the age of seventy-two years. 

Professor J. Fidel Tristan, director of the Na¬ 
tional Museum at San Jose, Costa Rica, died on Janu¬ 
ary 23. 

Sir William; Somerville, professor emeritus of 
rural economy at the University of Oxford, died on 
February 18 at the age of seventy-one years. 

Sir Arthur Duckham, president-elect of the Fed¬ 
eration of Hritish Industries and a founder of the 
British Institution of Chemical Engineers, died on 
February 14 at the age of fifty-one years. 

Professor K. Stknhouse Wilijams, first director 
of the British National Institute for Research in 
Dairying, and research professor in dairy bacteriology 
in the University of Reading, died on February 2, 
aged sixty years. 

Professor William Billington, professor of sur¬ 
gery in the University of Birmingham, has died at the 
age of fifty-six years. 

Professor Ernest Wilson, emeritus professor of 
electrical enginei^riiig at King’s College, London, since 
1930, died on February 17. 

Sib Frederick William Andreaves, emeritus pro¬ 
fessor of pathology at the University of London, died 
on February 24, at the age of seventy-two years. 

Guillaume Bigourdan, formerly director of the 
Paris Observatory, died on February 29 at the age 
of eighty-one years. He was a member of the French 
Academy of Sciences and had served as president of 
the Bureau of Longitudes. 

The death is announced at the age of fifty-three 
years of Dr. Benjamin Lipschiitz, professor of derma¬ 
tology and syphilology at the University of Vienna, 

A CORRESPONDENT writes; Dr. Ferdinand Canu, 
paleontologist of Versailles, France, died suddenly 
February 12,1932, of cerebral hemorrhage. Bom De¬ 
cember 10, 1863, at Paris and educated there he was 
instructor in mathcmatica and sciences in the Paris 
schools until his retirement in 1914. His first scien¬ 
tific work was a text-book on meteorology, which was 
followed by an atlas of fifty plates on paleogeography. 
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the flret ever |itAUabed* Pale^mMiagiaa^ studieg thea 
olaiiaed hia attentiatif resolting in many important 
papergf espedally upon Mesozoic Bryozoa.: In 1912 
began the joint studies with Dr. B. 6. Bassler^ of the 
Smithsonian Institution, whieh have continued to date 


and hgve malted in various monographs upon fosdl 
and reo^t Bryozoa. Dr* Canu was the reeipient o£ 
the Elliott Medal of the National Academy of Sd- 
enoes for his quarto volumes on “The Tertiasry 
Bryozoa of North America." 


SCIENTIFIC EVENTS 


ANTI-VIVISECTION ACTIVITY 

The committee of the American Psychological Asso¬ 
ciation on Precautions in Animal Experimentation, 
consisting of Drs. C. J. Warden, E. G. Wever and 
W, T. Heron, chairman, has addressed the following 
Jettcr to members of the association; 

There hofi been introduced to the Senate of the Con¬ 
gress of the United States, Senate Bill 2146, dated 
December 17, 19SJ, which reads as follows: 

Be it enacted by the Senate and House of B^re 
sontatives of the United States of America in Con¬ 
gress assembled, That from and after the passage 
of this Act it shall be a misdemeanor for any person 
to experiment or operate in any manner whatsoever 
upon any living dog, for any purpose other than the 
healing or curing of said dog, in the District of 
Columbia. 

Sec. 2. That any person convicted of a violation 
of this Act shall be sentenced to pay a fine of not 
loss than $100 nor more than $500, or to \mdorgo 
imprisonment for a term of not less than three 
months nor more than one year, or both such fine 
and imprisonment. 

Sec. 3, That all Acts or parts of Acts incon¬ 
sistent herewith are hereby repealed. 

This bill is most drastic since it is leveled against all 
experimentation, not only operative work. Should the 
organisations backing the bill be successful in Congresn, 
their efforts to force similar bills through the various 
state legislatures would be greatly facilitated. 

A similar bill, H~261, has been introduced in the legis¬ 
lature of New York State, and another bill, S-132, was 
introduced In Jhe legislature of Massachusetts on Janu¬ 
ary 18, 1932. Efforts toward legislation of this sort 
are on the increase and are backed by powerful organiza- 
tUma. These attempts at making laws to restrict scien- 
tiffo investigation should be combatted by every member 
of the American Psychological Association. On the other 
hand, these attempts to make laws to restrict scientific 
investigation should be a further warning to every per¬ 
son who conducts or directs experiments upon animals. 
Every precaution must be taken in the conduct of ex¬ 
periments to see that there can be no possible justifica¬ 
tion for the arguments used in support of these re¬ 
strictive measures* 

It is hoped that each member of the American Psycho¬ 
logical Association will voice his protest against the 
passage of the bill before Congress by writing to his 
rei^ective senators and representatives. Bimilar action 
shohld be token with reference to state legislators by 
thble tnembers living in states where bills of this nature 


THE AMERICAN SCHOOL OF PREHISTORIC 
RESEARCH 

The twelfth annual summer term of the American 
School of Prehistoric Research will open in Berlin oH 
July 1 and close at Starcevo, near Belgrade, Yugo** 
slavia, on August 31. July will be spent in a study 
of museum collectious and excursions to prehistoric 
sites, including experience in digging at Neolithic and 
Eneolithic stations in Hungary. The month of August 
the students will dig at Btarcevo, where Neolithic, 
Bronze and Hallstatt cultures are all represented. 
The summer term will be in charge of Dr. V, J. 
Fewkes, assistant director of the school and director 
of the Harvard-American School of Prehistoric Re¬ 
search, Central European Expedition. The tentative 
program is as follows: 

July I. 10 A. M. Museum fiir Volkerkunde, 110 Strese- 
mann Straase, Berlin. 

2. Berlin. 

3. Silesian Museum, Breslau. 

4. Breslau to Prague. 

5. National Museum, Prague. 

6. Hanspaulka Museum, Prague. 

7. Moravskd Zemskd Museum, Brno. 

8. Same. 

9. Brno to Vienna; f. h., Naturhistorisebes Mu¬ 

seum. 

10. Vienna; night boat for Budapest. 

11. National Museum, Budapest. 

12. Same. 

13. Day of rest in Budapest. 

14. Budapest to Tisza valley. 

15-28. Excavations at Neolithic (Biikki) and 
Eneolithic (Tisza 11} stations. 

29. Arrive Belgrade; National Museum. 

30. Visit Vinca and the Vasic Laboratory. 

81. Leave for Starcevo. 

August 1 to 31. Excavations at Starcevo. 

For the last two weeks of August, students have the 
option of remaining at Starcevo, or of a self-conducted 
^curaion via Zagreb to the Pyrenees, Dordogne and 
Paris. 

No enrolment fee is charged to students from insti- 
tutiong which are supporting members of the school 
Stud^ts from other institutions pay an enrolment 
fee of $50. The round trip ocean fare (cabin or 
tourist third) eon be had for about $225. The eost 
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o£ the two months on the continent is estimated at 
$300 to $350. 

Preference will be given to applicants who have a 
knowledge of French and German and who already 
have at least a bachelor^s d^rce. Graduate students 
may receive university credit for the course to the 
extent of eight hours weekly for one semester. 

Applications for enrolment and requests for further 
information should be addressed to: Dr. George Grant 
MacCurdy, Director of the American School of Pre* 
historic Kesearch, Peabody Museum, New Haven, Con¬ 
necticut. 

THE NEW YORK ASSOCIATION OF 
BIOLOGY TEACHERS 

During the current year the New York Association 
of Biology Teachers has considerably expanded its 
activities. Started over thirty years ago in an organi¬ 
zation meeting of twelve New York high-achool teach¬ 
ers, it now numbers nearly six hundred. While most 
of its members are teachers from the forty-one senior 
and nearly seventy junior high schools, a considerable 
fraction represent university and research institutions, 
and an increasing number of its members work in in¬ 
stitutions outside New York City. Its president for 
the current year is Mr. Paul B. Mann, chairman of 
the biology department at Evauder Childs High 
School, and associate at the American Museum of 
Natural History. 

Beginning in October, 1931, the association started 
the publication of a printed bulletin, The Teaching 
Biologist, under a newly appointed editorial com¬ 
mittee. This is scheduled to appear in eight issues 
during the current academic year. So far, five issues 
have appeared, four 4-page and one 6-page. These 
contain abstracts of the addresses delivered before the 
regular monthly meetings, book reviews, brief notes on 
new demonstration methods, announcements, etc. Any 
one interested to obtain a sample copy should address 
Miss May-Eunico Emanuel, James Madison High 
School, Brooklyn, N. Y. 

The association carries on a diversified series of ac¬ 
tivities. Its regular monthly evening meetings are 
usually attended by three to four hundred people. 
Working through special committees, a series of spe¬ 
cial field and institutional trips are carried out during 
the year. Other committees are working on equip¬ 
ment and pedagogy and new course syllabi. A com¬ 
mittee of members serving as tlio official high school 
Hygiene Syllabus Committee has recently completed 
three new courses in hygiene, ^Tersonal,’' “Home and 
Community” and “Personality Studies.” The first 
two have been in print for two years; the third is 
now in press. Another syllabus committee has re¬ 
cently prepared a new syllabus for ninth-year biology 
which is being tried out widely in the city and state. 


Still another committee is working on an “advanced 
zoology” syllabus, and another on a revision of the 
“advanced biology” which is the present New York 
City tentli-year biology course. The new state sylla¬ 
bus in general biology was prepared by a committee, 
all the members of which are members of the New 
York Association. 

The program committee has enlisted the following 
speakers for the 1931-1932 program. 

October—Dr, L. T. Ilopkins, * ‘ The Science Curriculum; 

Whnt, IIow and for Whom?” 

November—Dr. Henry C. Sherman, ”Iiecent Advances in 
the Chemifltry of Nutrition.” 

December—'Dr. Cecil Yamimlaky, “Sox Intorgrades in 
Mercurialis annua**; Dr. Rali)h C. Benedict, “Plant 
breeding, Old and New.” 

January—Dr. C. C. Little, ”TLe Eugenic Viewpoint.” 
February—Dr. F. E. Denny, “Plant Stimulants and 
Hormones. * * 

March—Dr, A. L. Kroeber, “Man as a Species.” 

April—Dr. M. W. Smallwood, “The History of the Re¬ 
flex Action.” 

THE SOUTHWESTERN DIVISION OF THE 
AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

The annual meeting of the division will be held in 
Denver, Colorado, on April 26, 26, 27 and 28, An¬ 
nouncement of any paper to be read should be made 
to the chairman of the section concerned (see list 
below), and must be accompanied by a short non¬ 
technical abstract. 

Since these abstracts should be in the hands of the 
secretary of the division before March 16, it is urged 
that members submit papers to their section chairman 
at the earliest possible moment. 

For the information and guidance of members, the 
following arrangements are indicated: 

Section OmcEBs 

Biological Sciencee: Miss Edna Johnson, University of 
Colorado, Boulder, chairman. 

Physical Scioncos; W. W. Lake, Box 251-A, B. F. D. 1, 
El Paso, Texas, chairman. 

Social Sciences: E. E. Benaud, University of Colorado, 
Denver, chairman. 

Other Organizations: F. E. E. Germann, University of 
Colorado, chairman. 

Symposiura: ” Adjustment of Educational and Scien¬ 
tific Endeavor in the Light of Changed Economic Con¬ 
ditions.” J. G. Brown, University of Arizona, Tucson. 

Symposium: * * Recent Advances in Science. ’ * John D. 
Clark, University of New Mexico, Albuquerque. 

It is urged that all committees and others in charge 
of meetings, lunches, selection of committee members, 
etc., should send all program material to the division 
secretary not later than March 16. 
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Committee on Sesoluiione: F. J, Crider, Superior, Ari¬ 
zona, ohairman. 

Committee on Exhibits: C. A. Heiland, Univeraity ot 
Denver, chairman. 

Committee on Ececption: R. E. Nyswander, University 
of Denver, chairman. 

Committee on Press Service: J. Jl. McLennan, Unj- 
voreity of Denver, chairman. 

Committee on Eeffistration: R. G. Qufltavson, Univer¬ 
sity of Denver, chairman. 

Committee on the Sigma Xi Dinner: M. IL Boesc, Uni¬ 
versity of Denver, chairman. 

The executive committee has ruled that a registra¬ 
tion fee of $1 shail be charged. 

Further announcement concerning arrangements 
will be made at the earliest possible date. 

M. R. SCHNECK, 
Secretary 

Univeesity or Arizona, Tucson 

THE PACIFIC DIVISION OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

The sixteenth annual meeting of the Pacific Divi¬ 
sion, American Association for the Advancement of 
Science, is to be held at the State College of Washing¬ 
ton, Pullman, from June 15 to 18. The following 
afdliated and associated societies intend to join in the 
meeting through the holding of scientific sessions: 

American Association of Economic Entomologists, 
Pacific Slope Branch. Secretary: U, A. Scullen, Oregon 
State College, Corvallis, Oregon. 

American Chemical Society, Pacific Intersectional 
Division. Chairman ^ Program Committee; J. L. St. 
John, State College of Washington, Pullman. 

American Meteorological Society. Secretary: Edward 
H. Bowie, U. S. Weather Bureau, San Francisco, Cali¬ 
fornia. 

American Physical Society. Local Secretary for the 
Pacific Coast; Leonard B. Loeb, University of Califor¬ 
nia. 


American Phytopathological Society, Pacific Division. 
Secretary: B. A. Rudolph, Box 232, 8au Jos6, California. 

American Society of Ichthyologista and Herpetolo¬ 
gists, Western Division. Secretary: Geo. 8, Myers, De¬ 
partment of Zoology, Stanford University. 

Astronomical Society of the Pacific. Secretary: C. H, 
Adams, 506 Merchants Exchange Building, San Fran¬ 
cisco, California. 

Botanical Society of America, Pacific Section. Secre¬ 
tary: F, DeF. Heald, State College of Washington, Pull¬ 
man, Washington. 

San Francisco Aquarium Society (joint meeting with 
Society of Ichthyologists and Herpetologists). Secre¬ 
tary : Mrs. Ethel Seale, Steinhart Aquarium, Golden 
Gate Park, San Francisco, California. 

Society for Experimental Biology and Medicine, Pa¬ 
cific Coast Branch. Secretary: T. D. Beckwith, Univer¬ 
sity of California. 

Western Society of Naturalists. Secretary: E. G. 
Moberg, The Scripps Institution of Oceanography, La 
Jolla, California. 

Western Society of Soil Science. Secretary: E, E. 
Thomas, Citrus Experiment Station, Riverside, Califor¬ 
nia. 

It is also hoped that a joint session of the Society 
of American Foresters, California, and North Pacific 
sections, and the westem group of ecologists may be 
arranged. The Pacific Northwest section of the Ameri¬ 
can Association of Cereal Chemists (J. L. St. John, 
State College of W’ashington, chairman of the pro¬ 
gram committee) is also expected to meet at Pullman 
during the third week of June. 

Information concerning the presentation of papers 
or of other matters pertaining to the programs of the 
participating societies may be obtained from the sec¬ 
retaries mentioned above or from J. Murray Luck, 
secretary of the Pacific Division, American Associa¬ 
tion for the Advancement of Science, Stanford Uni¬ 
versity, California. Correspondence regarding guest 
accommodation and matters of local arrangement 
should be addressed to W. E. I3radt, Department of 
Chemistry, State College of Washington, Pullman, 
chairman of the local committee. 


SCIENTIFIC NOTES AND NEWS 


Dr. Theobald Smith, who recently retired as di¬ 
rector of the department of animal pathology of the 
Rockefeller Institute for Medical Research at Prince¬ 
ton, has been elected a corresponding member of the 
Paris Academy of Sciences. 

Dr. Lafayette B. Mendel, professor of physiolog¬ 
ical chemistry at Yale University, is honored in the 
March issue of the Yale Journal of Biology and Med¬ 
icine, which is dedicated to him. This issue is called 
''The Mendel Anniversary Number” in recognition of 


the sixtieth anniversary of his birth, and contains 
eighteen papers written by leading scientific men. 
The Journal has as a frontispiece the portrait of Pro¬ 
fessor Mendel executed by John Quincy Adams and 
presented to him by four hundred former students 
and associates on his sixtieth birthday. 

Dr. Warren Weaver, professor of mathematics at 
the University of Wisconsin, was on February 1 ap¬ 
pointed director for the natural sciences in the Rock¬ 
efeller Foundation and in the Qoneral Education 
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Board. He succeeds Dr. Herman Augustus Spoehr, 
who has resumed work with the Carnegie Institution 
of Washington. 

Dr. Aluert Einstein, who has been visiting pro¬ 
fessor at the California Institute of Technology, sailed 
from San Francisco for Germany on March 4. 

Db. Sven Hedin, who has been visiting the United 
States, sailed for China on March 3. 

Bib F. Gowland Hopkins, Sir William Dunn pro-, 
fessor of biochemistry at the University of Cambridge, 
has been granted leave of absence with stipend for 
such one term as the general board may approve in 
each academic year in which he holds the office of 
president of the Royal Society. 

At a recent meeting of the Royal Astronomical 
Society, Dr. H. Knox-Shaw, Radcliffie observer, Ox¬ 
ford, was reelected president. New members of the 
council elected are Mr. C. R. Davidson, Sir Arthur 
Eddington, Mr. John Everahed and Dr. R. Stoneley. 

Dr. E. a. Holbrook, dean of the School of Engi¬ 
neering and Mines, University of Pittsburgh, has been 
elected president of the Coal Mining Institute of 
America. 

Db. Georg Gever, emeritus director of the Aus¬ 
trian Geological Survey at Vienna, celebrated his sev- 
enty-llfth birthday on February 20. 

Dr. Aix)lp Schmidt, formerly director of the 
Meteorological-Magnetic Observatory at Potsdam, will 
celebrate the fiftieth anniversary of his doctorate on 
March 20. 

Dr. Albert Hass all, senior zoologist and assistant 
chief of the zoological division of the Bureau of Ani¬ 
mal Industry, who has been in the bureau for forty- 
four years, was honored recently by a gathering in 
Washington of fifty-five scientific workers of the de¬ 
partment and others engaged in related technical 
fields. The speakers on the occasion were Dr. IT. G. 
Houck, nssocinlo chief of the bureau; Dr. M. C. Hall, 
chief of the zoological division j Dr. Benjamin 
Schwartz, senior zoologist; Dr. N. A. Cobb, Bureau 
of Plant Industry; Dr. Paul Bartsch, National Mu¬ 
seum, and Dr. W. W. Cort, the Johns Hopkins Univer¬ 
sity. Dr. Ilassall has specialized in the compilation 
of index catalogues of zoological literature descriptive 
of more than 50,000 animal parasites. The author 
catalogue is being brought up to date, and the term 
of service of Dr. Hassail, who has just reached his 
seventieth year, has been extended to enable him to 
oontinue this work. 

The Journal of the American Medical Association 
reports the retirement of Dr. Albert Allemann at the 
end of February from active duty in the library of the 


aoTgebn general’s office, where he has been since iLMO. 
Dr. Allemann was bom in Bwitzerland in 1880 and 
came to the United States in 1884. He entered the 
library in 1900 and began the study of medicine, 
graduating from George Washington University 
School of Medicine in 1904 Dr. Allemann was for 
fifteen years principal assistant librarian and editor of 
the 'Hndex Catalogue.” At one time he was assistant 
editor of the “Index Medicus” and later was on the 
stair of the “Quarterly Cumulative Index Medicus.” 
Testimonials of the esteem and aflection of his fellow 
workers at the library were presented to Dr. Alle- 
inann at the time of his retirement. 

Dr. Willard Rouse Jillson, director and state 
geologist of the Kentucky Geological Survey since 
1918, resigned on February 15. During his adminis¬ 
tration 230 county and regional maps, principally in 
standard colors and at the scale of one inch to the 
mile, covering the entire commonwealth, were surveyed 
and published, 51 full and fractional U. S. Geological 
Survey topographical sheets, scale 1: 02,500, and three 
new colored geological, geographic and relief maps of 
Kentucky, scale 1:500,000. During this time there 
were prepared and published 47 cloth-bound volumes 
and 27 pamphlets on the geology and mineral re¬ 
sources of Kentucky, 

Mr. Donald Scott has been elected director of the 
Peabody Museum, Harvard University, to succeed 
Dr. Edward Reynolds. Mr. Scott has been assistant 
director of the Peabody Museum since 1929. 

Db. George Samuei. Bond, formerly of the Johns 
Hopkins University School of Medicine, has been 
named head of the newly organized department of 
cardiology at the Indiana University School of Medi¬ 
cine at Indianapolis. 

Mb. Don 8. Anderson, of the division of agricul¬ 
tural economics at the University of Minnesota, has 
been appointed a member of the staff of agricultural 
economics at the Wisconsin College of Agrioolture, 
the appointment to become effective on March 29. 

Dr. G. F. J. Temple has been appointed to the 
chair of mathematics at King’s College, London. 

Dr. George Paoher Berkt, who has been associated 
with the Rockefeller Institute for Medical Research, 
has resigned to become professor of bacteriology and 
assistant professor of medicine in the medical school 
of the University of Rochester. 

Dr. Livingston Fabrand, president of Cornell Uni¬ 
versity, has been appointed a member of the Puhlie 
HealA Council of New York State by Qovenio^ 
Roosevelt, to succeed Dr. Jacob Goldberg, whoae tenn 
d? offiee has expired. 
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Dr. AlsransRr SitvxmiUM^ head of the chemistry 
deportment at the University of Pittebui^h, has been 
appointed a trustee of the Ameiican Ceramic Society. 

Mb. Chebtrr EhinbS; a graduate of North Dakota 
Agricultural College, has been appointed by the com* 
mitte© on the microbiology of the soil of the Na* 
tional Hesearch Council to carry on investigations on 
the relation of amoeboid organisms to the develop- 
nient and persistence of acid fast bacteria in the soil, 
at the dcpartinout of soil microbiology of the New 
Jersey Agricultural Exi)eriment Station. 

Thk title of fellow of University College, I-<ondori, 
has been conferred on Mr. Sidney George Brown, in¬ 
ventor of the Brown Gyro Compass and of the Freno- 
phone; Dr. Harold John Channou, Johnston pro¬ 
fessor of biochemistry in the University of Liverpool, 
late biochemist on tlie staff of tlie department of ex¬ 
perimental pathology and cancer research in the Uni¬ 
versity of Leeds; Professor Henry Albert Harris, 
professor of clinical anatomy nt University College 
and University College Hospital Medical School, 
Jlunterinn professor of the Royal College of Sur¬ 
geons; Professor John Turner Macgregor-Morris, 
professor of electrical engineering at the East Lon¬ 
don College; Dr. Egon Sharpe Pearson, senior lec¬ 
turer in the department of applied statistics and eu¬ 
genics, University College, London; Professor Archi¬ 
bald Rond Ilichard.Hon, professor of mathematics in 
the University College of Swansea, late assistant pro¬ 
fessor of mathematics in the Imperial College of Sci¬ 
ence and Technology, and on Mr. Herbert Tilley, 
lately surgeon to the Ear, Nose and Throat Depart¬ 
ment of University College Hospital, 

Grants made by the Committee on Scientific Re¬ 
search of the American Medical Association include; 
$1,000 to Dr. Ernest Carroll Faust, professor of 
parasitology in the Tulane Medical School, for a 
study of Strongyloides infections in man and other 
mammalian hosts; $660 to Dr. Wm. D. McNally, for 
a study of tho effects of tobacco tar upon the lungs 
of rats and other animals; $400 to Dr, William C. 
Langston and Dr, Paul L, Day, of the Sehonl of 
Medicine, University of Arkansas, at Little Rook, for 
further investigations in vitamin G deficiency with 
particular reference to cataract, the monkey being the 
experimental animal; $500 to Dr. Israel S, KJeiner, 
professor of physiological chemistry at the New York 
Homeopathic Medical College and Flower Hospital, 
for the investigation of enzymes; $400 to Dr. Clinton 
H. Thienes, professor of pharmacology at the Univer¬ 
sity of Southern California School of Medicine, for 
the continuation of his work on the intrinsic nervous 
system of the intestine; $260 to the departments of 
medicine and surgery, College of Medicine, Univer¬ 
sity of Cjodtiaati, toward a study of temperature 


variationa in different parts of the skin; an addi¬ 
tional grant of $250 in order to continue an investiga¬ 
tion of the problem of carbo-hydrate metabolism and 
cancer growth; $250 to Dr. M. S. Burman, of Now 
York City, for the study of fluorescent phenoxnena 
in cartilage, and $200 to Dr. Nicholas A. Michels, of 
the Daniel Baugh Institute of Anatomy of the Jeffer¬ 
son Medical College, for work on erythropoiems. 
Grants were also made to Dr. E. A. Smith, of the 
department of zoology at the Iowa State College, for 
a study of the effects of certain gases on the animal 
body, and to Dr. H. E. Himwicb, of Yale University, 
for an investigation of the effects of alcohol on 
metabolism, and for the study of the regulation of 
metabolism by the autonomic nervous system. 

Db. Warren Weaver, professor of mathematics; 
F. P. Woy, professor of engineering administration, 
and Dr. Gordon Ritchie, assistant professor of pathol¬ 
ogy, have been granted leave of absence from the Uni¬ 
versity of Wisconsin, not from the University of 
Michigan, as was erroneously reported in Science. 

Mb. Frank H. H. Roberts, Jb., archeologist at the 
J^ureau of American Ethnology, lias bwn detailed to 
the Carnegie Institution of Washington to serve as 
consulting archeologist for excavations at Chichen 
Itza. 

Dr. J. Enrique Zanetti, professor of chemistry 
at Columbia Universit>% will represent the Chemical 
Foundation of New York and synthetic nitrate inter¬ 
ests in the United States in a survey of the Chilean 
Nitrate Industry. 

Dr. J. Paul Visscher, head of the department of 
biology of Western Reserve University, left for 
Europe on March 8 to continue his work on barnacles. 
He plans to work at Naples until May and later at 
Plymouth. 

Mr. Carl 0. Eulanson and Dr. Howard MacMillan 
are members of an American research mission to Peru, 
whose principal object is the study and collection of 
fly pests which are attacking fruit-bearing shrubs and 
trees. 

Dr. C. B. WiLLUMS, lecturer in entomology at the 
University of Edinburgh, has been appointed pro¬ 
fessor of entomology at the University of Minnesota 
for the spring quarter. During that time he will give 
a series of lectures in advanced economic entomology. 
At the termination of this appointment Dr. Williams 
will return to England to become chief of the depart¬ 
ment of entomology at the Rothamsted Experimental 
Station. 

PaoEEJjflOB li. J. Henderson, of Harvard Univer- 
sityj, gave a public lecture on ''The Influence of Galileo 
on JMedieat Science” on March 8. 
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Db. Leslib T. Webster, of the Eockefeller Insti¬ 
tute, will deliver the sixth Harvey Society Lecture at 
the New York Academy of Medicine, on Thursday, 
March 17, on ‘^Experimental Epidemiology/’ 

De. Lewellts Barker, of the Johns Hopkins Uni¬ 
versity, delivered the annual Alpha Omega Alpha Lec¬ 
ture at the Jefferson Medical College, Philadelphia, on 
Friday evening, March 4, on “Medical and Other Con¬ 
ditions in Soviet Russia.” 

The Minnesota chapter of Sigma Xi recently spon¬ 
sored the following series of lectures on “Evolution 
and Civiliication”; “Critical Epochs in Plant Evolu¬ 
tion,” Dean R. M. Freeman; “Physical Development 
of Man,” Dean R. E. Searnmon; “Primitive Men and 
Their Culture^,'' Professor A. E. Jenks, and “Evolu¬ 
tion and Life Values,” Professor David F, Swenson. 
The lectures were held in the Northrop Memorial 
Auditorium on the campus and were open to the 
public. The attendance was as large as forty-five 
hundred. 

DuRiNa the week of February 8, Dr. Carroll Lane 
Fenton gave four illustrated lectures before the De¬ 
partment of Geology at the Massachusetts Institute 
of Technology. His subjects were: “The Environ¬ 
ment and its Records”; “Animal Associations of the 
Sea,” “Natural History of Fossils” and “Theories and 
Records of Evolution.” 


At the University of Glasgow, Sir Arthur Keith 
delivered the Fraser Lecture in anthropology on 
March 4. 

The American Association of Pathologists and Bac¬ 
teriologists will meet in Philadelphia from April 28 
to 29, instead of from March 24 to 26. 

The Seventeenth Congress of the German Derma¬ 
tological Society will bo held in Vienna from May 16 
to 18, when the principal subject for discussion will 
be cancer of the skin, introduced by Lubarsch of Ber¬ 
lin and Miescher of Zurich. 

An Associated Press dispatch reports that preser¬ 
vation of approximately 6,000 acres of redwood for¬ 
ests in northern California has been made possible by 
a gift of $500,000 by Mr. Edward S. Harkness, of 
New York. The contribution has been matched in 
part by funds from the California State Park Com¬ 
mission and a deed to the forest lands has been ac¬ 
quired by the commission. 

The enlargement of the Bandelier National Monu¬ 
ment in New Mexico to approximately 30,000 acres, 
to give additional protection to its unique prehistoric 
Indian ruins, and the transfer of jurisdiction over the 
area from the Forest Service to the National Park 
Service by presidential proclamation was recently an¬ 
nounced. 


DISCUSSION 


DIRECT FINANCING FOR BASIC SCIEN¬ 
TIFIC RESEARCH 

It is a familiar lament that no part of the financial 
profit returns directly to science in many cases where 
scientific research results in applications of great 
monetary value. Professional tradition forbids the 
scientist to patent his findings for personal gain, and 
scientists as a group have been slow to take financial 
advantage of new knowledge that might be used in 
support of investigation. There are, however, signs 
of a changing attitude. In recent years there have 
been a number of eases in which patents have been 
taken by individuals or institutions either to protect 
the public from extortion, in a medical product like 
insulin, or to secure funds for future investigation. 
A number of universities derive revenue for research 
from such royalties, and a corporation has been or¬ 
ganized by American psychologists with this as one 
of its major purposes. The dictum that a scientific 
laboratory might “live by its findings” appeals to 
many as sound. If the initial findings were of suffi¬ 
cient practical value a laboratory might even become 
endowed by a single discovery. 

The latest conspicuous example of this movement 
on the part of American scientists is the current 
financing of the Basic Science Besearoh Laboratory 


of the University of Cincinnati. As first conceived 
by President Schneider, who was then dean of Engi¬ 
neering, this laboratory was to be a cooperative under¬ 
taking designed for a physico-chemical approach to 
biological problems by individuals trained in different 
fields. It was further hoped that results of com¬ 
mercial value might be obtained and thus financial 
independence be secured. As the annual budget that 
could be provided by the school of engineering was 
a modest one, it was necessary at the outset to under¬ 
take certain “commercial” research, and as there was 
no other housing available the work began literally 
in a garret. But those who visited that garret in 
its early years were impressed and not so greatly 
surprised when the youthful enthusiasm and the 
downright ability of its investigators brought forth 
results of scientific importance and commercial value. 

With President Schneider as the presiding genius, 
who conceived the plan and gave it backing in the 
face of discouragement, and with Professor Sperii 
as the leader in the laboratory, results have been ob¬ 
tained that have exceeded expectations. The group 
of investigators that is being developed at Cincin* 
nati can now proceed with adequate financial support 
of their own making and may hope that other foots 
of commercial as well as theoretical importance wifi 
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be discovered in the future. If once established on 
a sufficient scale, such a laboratory could maintain 
not only workers in pure science but also individuals 
with a sense for the profitable utilization of scien¬ 
tific dnding^s in ways that would probably be over¬ 
looked by the investigators themselves. 

Briefly, the findings at Cincinnati aside from their 
theoretical importance have such commercial pos¬ 
sibilities that the patents granted have been sold for 
an amount sufficient to build a laboratory and operate 
it for several years, while the royalties expected in 
addition to this fixed payment should be sufficient 
for the indefinite operation of the undertaking. After 
a study of the practices in other institutions that 
support investigation by such means a plan was de¬ 
vised that merits consideration by any university so 
fortunate os to command revenues of this nature. 
The essentials of this plan include: 

(1) Payment of a cash sum to the university. This 
money will be used in various ways to further basic 
research. 

(2) Formation of a holding company in which the 
corporation that has contracted for the patents owns 
a majority of the stock but the University of Cincin¬ 
nati a good minority. The university has two mem¬ 
bers on the board of directors of this holding com¬ 
pany, and the corporation involved has three mem¬ 
bers. 

(3) Agreement that the name of the university can 
not be used in advertising, except with the consent of 
both university members of the board in each case; 
that the university will not bo involved in the com¬ 
mercial part of the work, except as it is represented 
on the board of the holding company by the two 
members; that all developmental research shall be 
done by the holding company; and that the university 
Bhall retain all rights as to medical discoveries and 
shall derive no financial profit from such discoveries. 

(4) There are a number of other provisions, in¬ 
cluding the control of advertising, stock sales, 
licensing, etc., all with a view to protection of the 
public as well as the good name of the university. 

Under this form of organization the royalties are 
received by the university as dividends on its stock 
in the holding company. The patents are taken out 
by the workers in the laboratory, and then turned 
over to the university with the proviso that all the 
receipts go into scientific research, until this part of 
the university's function is adequately met. Any re¬ 
maining funds may go to the general funds of the 
miiversity, after certain other needs related to re¬ 
search have been provided. 

Foremost among the studies that have resulted in 
this financial provision for future research is the 
'woik of Professor Sperti and his associates in the 


field of ultra-violet radiations. Germicidal and other 
oflTects of these rays occur, in many instances if not 
universally, at critical wave-lengths. It is possible 
by means of filters to use the radiations for one effect 
and to block out another effect if the critical points 
are not too close together. For example, an enzyme 
had been developed for use in bread-making. As 
commercially prepared, it produced a bread that de¬ 
composed within a short time after baking because 
moulds and bacteria found their way into the enzyme 
mixture as manufactured. To have sterilized by 
heat would have destroyed the enzyme, and to intro¬ 
duce an antiseptic strong enough to be effective was 
impossible in a product destined for food. The find¬ 
ings at Cincinnati had shown that many enzymes 
were inactivated at a critical wave-length far enough 
removed from the wave-length at which bacteria were 
destroyed so that proper filtration gave destruction 
of the bacteria without injury to the enzyme. The 
mixture as thus sterilized produces large loaves of 
fine texture which can be kept in good condition for 
long periods. There are so many other applications 
that one of the largest corporations in the country 
has become a party to the agreement described in 
preceding paragraphs of this article. By this means 
the laboratory in which these facts were established 
should obtain funds for its continued and independent 
existence. 

If an increasing number of research laboratories 
can thus be established and ^fiive by their findings," 
such a development will be one of social as well as 
scientific importance. Great corporations maintain 
research laboratories, because in the long run both 
laboratory and corporation live by new discoveries 
or by more precise applications of old ones as de¬ 
termined by research. In the situation proposed, 
workers in pure science would themselves develop 
industrial applications in order that basic research 
might obtain adequate financial support and thus live 
by its findings. If self-maintaining relationships like 
the one just initiated at the University of Cincinnati 
could be widely established under the control of 
scientists, the method would be superior to the exist¬ 
ing condition by which basic research is supported 
inadequately and in haphazard fashion through 
private philanthropy or as a “noble charity” by in¬ 
dustrial organizations. 

W. C. CuKTIS 

Univkebitt or Mibboubi 

THE SUPERVISION OF STUDENT RESEARCH 

The practice of having the student who is engaged 
in experimental research submit weekly written re¬ 
ports of progress has so many advantages that one 
wonders why it has not come into more general use. 
Because research is usually costly, there exists the 
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pernioioniB, and false, idea that it must be in^ment 
per se and that on almost wanton extravagance in 
the use of time and of materials may be justified, or 
even necessary, for tlie accomplishment of results. 
There are many who know, however, that it is quite 
possible to teach the beginner in research how to be 
economical with his time and materials and how to 
work systematically and speedily toward definite ob¬ 
jectives, so that he may obtain, in the most efficient 
manner, the best results that bis abilities will permit 
By this, I do not mean to imply that research can 
be reduced entirely to formulas, any more than can 
any other kind of creative work. 

It is my experience that the written progress-report, 
when used as a complement to the personal confer¬ 
ence, is a most ef^eGt^vo means of promoting such 
efficiency. The student must of course be made to see 
very clearly that these reports are only a means 
toward an end in his research and that they are not, 
for example, intended to be a check on the number 
of hours that he spends each week on his work. Their 
purpose Ls to encourage systematic planning of work 
and frequent estimates of progress and to afford the 
student the opportunity of laying his cose, so to 
apeak, before the director of his research at least 
once every week. There is a great advantage in hav¬ 
ing the student begin to make his reports as soon as 
he has selected his problem j these initial reports, 
which must necessarily deal mostly with the prepara¬ 
tory reading, provide definite objectives toward which 
he can work from the very start, something which 
the beginner often lacks in the early stages of his 
problem. 

The form of report that follows has proved itself 
suitable for experimental physics; the numerals in 
parentheses indicate the number of blank spaces 
allowed for each item: 

Weekly Report of Research Progress 

Name . Date . 

General problem; ...-...... 

1. Particular work in which now engaged; (4) 

2. Progress during the post week: (8) 

3. Specific difficulties encountered: (10) 

4. Approximate date of completion of this particular 

work: (2) 

6. Next specific project probably to be undertaken: (6) 

6. Unavailable apparatus and supplies needed for this 

new work: (8) 

7. Bibliography of the week, 

(a) Publications found: (8) 

(b) Publications read: (Use reverse side for titles 

and for points involved in these papers which 
need discussion in conference.) 

The reasons for including these various items in 
the report are too obvious to require much comment. 
The fifth item is perhaps the most important of all. 


The ttsefttlnefis of the sixth will be Apparent lb «my 
one who has experienood the aggravetiiig delay 
volved in obtaining equipment that is not already in 
stock* The last two items serve as weekly reminders 
to the student to be constantly on the watch for new 
papers having a bearing on his problem and to read 
continually. In this connection, it is worthy of re¬ 
mark that a certain foreign-trained physicist whose 
opinion is to be respected and who has a high regard 
for the state of experimental physics in this country 
deplores the waste of time and money which results 
from the failure of many American-trained pbysleistB 
to study thoroughly the literature dealing with their 
problems. 

It must be emphasized that those written reports 
are not intended to supplant the personal conferences 
which the supervisor must have with his students. In 
a sense, they are to be regarded as a preparation for 
the conferences. Through the medium of the report 
the supervisor has advance knowledge of the specific 
difficulties confronting the student, and it sometimes 
happens that the student himself will arrive at a solu¬ 
tion of these difficulties, simply because the written 
report 1ms forced him to define and clarify them. 

If there is a single disadvantage in using such a 
system of reports it has not yet become apparent. 
Seven students are at present using this method under 
my direction; four of them are graduate students 
working independently, two are graduate students 
working as apprentices to more experienced students, 
and one is an undergraduate. All of them have re¬ 
acted favorably to the plan and have recognized its 
advantages. The research supervisor who baa not 
as yet used this or a similar method would do weU to 
coxksider it, especially if he is attempting to direct 
the research of several students while engaged in 
other teaching and in his own research. 

DuAirn Bqlzw 

Depabtuxnt or Farsics, 

Uniyzosity or Oklahoka 

VITAMIN A AND THE lODIN-FAT BALANCE^ 

So many papers have been published within the 
past two years regarding the rdle of carotene as a 
precursor of Vitamin A that it may not be oat of 
place to oall attention to the fact that carotene is a 
highly unsaturated hydrocarbon and that it 

is commonly administered in combination witii atadhds 
(peanut) oil which has an iodin value rangiz^ from 
^.0 to 100.0 and which contains the unsatiiarated 
linoleio and oleic acids, together with sevend of the 
saturated acids. While the manner in whidu caro¬ 
tene may behave has not been dearly demonstlsMy 
it is the belief of the writer that its signifloailieO' 

t Prom the Laboratories of Weet Virg^da 
Moivantown, West Vimiaia. Aided by a 
the Natioiui) Beseareh Ooimell. 
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the formation of Vitamin A in the animal depends in 
large part upon; 

(a) The role of the unsatnrated hydrocarbon caro¬ 
tene and the associated fatty acids found in arachis 
oil in restoring the fat-iodin balance in animals, fat 
depleted by Vitamin A deficiency diet. 

(b) Its action in restoring the desaturating power 
of the liver. 

From a series of studies with ferrous iodide carried 
on since 1925 we have come to the conclusion that 
there are two factors in recovery from Vitamin A 
deficiency, one, effective in curing xerophthalmia, and 
otitis media, and in awakening the dormant thyroid; 
the otlier belonging to unsaturated fata and hydrocar¬ 
bons, aiding to restore the iodin-fnt balance and 
facilitating growth. 

As reported at the Cleveland meetings of the 
American Association for the Advancement of Science 
(1930) we find that linoleic acid is extremely effec¬ 
tive when combined with the ferrous iodide. Studies 
during the past winter and now in progress indicate 
that ferrous iodide and linoleic acid will act more 
favorably on rats, profoundly depleted of Vitamin A, 
tlian cod liver oil. 

That ferrous iodide alone should prove beneficial 
in Vitamin A deficiency, accompanied by certain 
symptoms of thyroid disturbance is xirobably due to 
the iodin action on keratinized tissues and the with¬ 
drawal of stored fats from the animal. The dormant 
thyroids of animals that have received a fat*free diet 
for some time are apparently stimulated by the fer¬ 
rous iodide, and the addition of unaaturated fats 
aids in restoring the balance. Further details regard¬ 
ing the experiments now in progress will be pub¬ 
lished soon, with the names of our laboratory as¬ 
sistants (Chidester, Bourne and Wiles), 

For a long time it has been known that while 
Vitamin E is essential for reproduction, it is no more 
so than Vitamin A. Evans and Burr (1926) have 
stressed the fact that Vitamin E is concentrated in 
the seeds and embryos of certain plants as well as in 
egg yolk. The fact that in experimental studies that 
We are now carrying on, we have noted gonadal de¬ 
velopment in animals thoroughly depleted of Vitamin 
A and then furnished linoleic acid and extremely small 
quantities of ferrous iodide is, we believe, rather 
significant. Schmidt (1891) and also Miller (1910) 
und Ivonow (1912) have shown that the iodin num- 
Iwrs of the unsaturated acids and oils of various seeds 
decrease during germination. Numerous investigators 
have demonstrated that either an excess of iodin or 
an excess of fat will induce sterility in experimental 
animals. We contend that iodin-fat imbalance is a 
most fundamental one in deficiencies in fat soluble 
Vitamins A and E. 

F. E. Chidbstkr 


THE FEEDING HABITS OF THE FIRST 
INSTAR LARVAE OF THE 
CLUSTER FLY 

First instar larvae of the cluster fly, Pollenia rudia 
(Fab.), have been observed in the laboratory feeding 
upon the earthworm Allolohophora caliginosa (Sav.). 
Former records indicate only Allolohophora chloro- 
tica (Sav.) and Eisenia rosea (Sav.) as hosts to this 
parasite. 

Former investigators have not observed the en¬ 
trance of the first instar lan'ae into the body of the 
earthworm. Keilin (1916) suggested that the larvae 
probably enter by means of the genital i)ores while 
the worms are in copula. 

First instar lanme have now been observed by the 
author to enter directly through the cuticula. They 
have been observed in various stages of entrance, 
from the time when only the mouth parts were im¬ 
bedded in the cuticula until only the posterior 
spiracles were exposed. First instar larvae appar¬ 
ently always feed with the ai)iracles exposed. 

As many as five larvae have been observed feed¬ 
ing on one worm. They usually enter the anterior 
portion of ilie worm in the region from the tenth 
segment to a few segments posterior to the clitellum. 
All the larvae so far observed have entered the worm 
from the dorsal side. While the usual place of en¬ 
trance seems to be the interscgmental furrows, the 
larvae have been observed entering through the 
thicker portions of a segment and also through the 
clitellum. 

The earthworms were placed in a petri dish con¬ 
taining usually about thirty eggs of the dipterous 
parasite. The worms were introduced as the larvae 
began to emerge from the eggs. Parasitism usually 
occurred about two days later. 

Mrs, Grace Pickford Hutchinson, of Osborn Zoo¬ 
logical Laboratory, Yale University, very kindly iden¬ 
tified the earthworms as A. caliginosa (Sav.). 

It. M. DkCourakt 

Department of Zoolooy, 

Connecticut Aoeicultural CoLnEQE 

BRANCHINECTA COLORADENSIS IN 
COLORADO 

In the February 27 and September 11, 1931,^ 
issues of Science there was a discussion as to means 
of dispersal of the fairy shrimp, Branchinecta colored- 
densis. In the latter article it is also recorded from 
a hollow in a boulder at the elevation of 8,000 feet 
near Estes Park. In Ward and Whipple it is 
recorded as an alpine species. Dodds, in his ''A 
Key to the Entomostraca of Colorado,” gives its dis¬ 
tribution as alpine, but with one record from St. 
Vrain at an elevation of 6,100 feet. 

Hy own experience shows that it is not nearly so 
strictly alpine as has been supposed. 1 have collected 
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it fi^m small hoHows in granite oateroppinga on 
Arthur’s Roek^ west of Fort Collins^ and overlook¬ 
ing the plains, elevation about 6,800 feet; about four 
miles east of Allen’s Park, elevation about 8^00 
feet; and on Old Man Mountain, just west of Estes 
Park village, elevation 8,300 feet. In these little 
hollows it was often quite abundant, but smaller than 
individuals from the aipine ponds. This might well 
have been due to the lack of food in these temporary 
puddles. I have also found it in the ponds of the 
thick timber around the 10,000 feet levels. 

I have assumed in the past that wind was a con¬ 
siderable factor in distribution. The eggs undergo 
desiccation and might then be carried by the wind. 
The hollows were on exposed outcrops. The winds 
of the winter half of the year are often quite strong, 
and prevailingly from the west or northwest, so that 
the eggs could conceivably be carried out over the 
middle and lower mountains, and dropped in the 
small hollows which are characteristic features of the 
rock ridges and outcrops. 

KkNKETH GfOHDON 

Univeebity Caup, 

Univebsity of Colorado 

A TEMPORARY RESPITE FOR 
THE WHALE 

The past season’s whaling operations resulted in a 
killing orgy, chiefly in the Antarctic, that broke all 
records. The world catch, of late increasing from' 
season to season, amounted last year to 38,563 whales, 
which yielded more than 3,427,000 barrels of oil. The 
supply BO far exceeded all ordinary demands that 
whaling vessels were laid up and much oil stored. 
Present-day whaling is largely a Norwegian industry, 
about which there is not much general knowledge in 
this country. Naturalists concerned about the supply 
of whales have been wondering what the next move 
of the industry, with its huge investment in specialiy 
built steamships, would be. 

Information received lost week from a Norwegian 
friend in Tonsberg, who knows what is going on, 
throws light on the subject: 

... So far as I can gather, the outlook is this: Next 
season only the modern vessels will go out, and that 
only provided they have been able to sell the oil in 
advance. There is still a quantity of say 500,000 bar¬ 
rels unsold of last season’s catch. . . . Bandefjord, 
Tonsberg and Larvik are the New Bedford, New Lon¬ 
don and Nantucket of Norway at the present day, with 
Bandefjord leading. I visited that place the other day, 
and I must confess that the harbour was a truly magnif* 
icont sight; whale catchers in long rows, one alongside 
the other, and the huge factory ships completing the 
picture. Some 8,000 men ore idle at home this year. . . • 


My eorreBpondeiit adds that o&ly two ieoti^ tisose 
of Leith and Liverpool, compriHing four loetorj 
steamen with their eomplete sets of whole ooteberB, 
have been sent out. Early loot summer I boarded 
one of the big Antarctic whalers, unloading her oil 
—65,000 barrela—at Staten Island. She had taken 
1,445 whales. 

The species chiefly pursued in Antarctic waters are 
blue whale and finback, which did not flgrure in the 
catch of the old time whaler. His methods were less 
effective. Other kinds of whales, such as sperm, 
right, humpback and sei, are no longer abundant. 
These were greatly reduced in numbers during the 
nineteenth century. The grey whale has become a 
rarity and the once important bowhead does not 
figure in modem whaling at all. 

There is a year’s supply of whale oil on hand. 
Whaling ventures as a whole are in abeyance until 
next fall. It is evident that the stock of whales 
has greatly decreased. It would be deplorable if 
the last season’s slaughter were repeated in 1933, and 
the world’s most important animal-oil resource 
seriously damaged. 

C. H. Towkisbki) 

New York Aquarium, 

February 13, 1082 

EPI200TI0L0GY 

These pages frequently serve as a hospital for sick 
words- May I therefore bespeak a bed for ^epi- 
zootiology,” whose usefulness appears to have passed 
and who may well be relieved by the more vigorous 
word “epidemiology” t 

I am acquainted with some learned men who think 
it an outrage to apply this most valuable word to 
the spread of disease among animals, men to whom 
presumably the epidemiology of anthrax conveys a 
totally different idea from the epiaoctiology of that 
disease, but who may be puazled to find any word 
for a spreading disease among insects. Surely the 
idea which is carried by the word “epidemic” centers 
on disease, and “the spread of disease” as a separate 
idea docs not fundamentally concern the association 
of that disease with plants, men, animals, land, sea, 
Europe or America. 

Where words are concerned tiie purists lose in the 
end; and in spite of what may be said to the 
trary common use is often common sense. YalUkble 
new words grow into definite meanings of their own 
and forget their origins, while bad words die. There 
can be little doubt that ‘^epidemic” is growiiig into 
the recognised English word for disease spm^ng 
amongst any conununity. 

A recent correspondent of SewOE writes that 
English language would be in better if fotne 



people knew lew GreA and Latm,*’ and 1 suggest 
that^ if ^ epidemiologisU will leave their experi¬ 
mental animals for a few moments we might take 
^*epiacM>tiology^ from the sick bed to the lethal cham¬ 
ber. Their studies could then be resumed in peace^ 
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free from Ihe disturbing thou^t that mnoh of their 
epidemioiof^cal reeeareh is in reality epkootiology. 
VimCRlNAET LABOftATOBTj E. L. TATUIB 

Ministry or AoBicuLTuax ikd Fishxeirb, 
Wrybbidqb, Surbnt 
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SPECIAL CORRESPONDENCE 


EUROPEAN EXCURSIONS IN 193a 

Two cooperative excursions through Europe arc 
being organized for the summer of 1932^ the programs 
of which present some unusual]y attractive features 
and the costs of which will be moderate. While in¬ 
tended primarily for entomologists attending the 
Fifth International Congress of Entomology at Paris 
in July, and for their families and friends, other 
scientific men, up to certain limits, will be welcome. 

The first gjoup will sail from New York on the 
Levtathan on June 11, visiting (among other places) 
Copenhagen, the Gota Canal in Sweden, which will 
be partly traversed on midsummer night when all the 
village folk hold festival and dance all night in the 
open air; Stockholm, Uppsala, the summer home of 
Linnaeus at Hammarby, and thence by rail northward 
to the Swedish National Park in Lapland, where a 
stay of some days will be made on the Arctic tundra 
at Abiako with views of the midnight sun. Those 
who wish will have time to continue by excursion 
steamer to the North Cape and back. Returning to 
the Continent, some days will be spent in Holland 
and Belgium before going to Paris for the congress. 
After that event there will be a week’s excursion in 
the Pyrenees, arranged by the French local committee 
of the congress. Then Avignon will be visited, with 
an excursion to Orange and the home of Fabre at 
Seriguan. Continuing to Grenoble, the party will 
traverse the Savoyan Alps by motor coach to Argen- 
tihres at the foot of Mount Blanc, and after some 
days will continue by motor coach to St. Jeanne de 
Maurienne, and thence into Italy, where Turin, 
Genoa, Pisa, Naples, Rome, Assissi, Perugia, Flor¬ 
ence, Bologna and Venice will each be visited. Con¬ 
tinuing over the Brenner Pass, a short stay will be 
made on the Eibsee in the Bavarian Alps, with oppor¬ 
tunity to ascend the Zugspitze, Germany’s highest 
peak. Munich, and the three beautifully preserved 
medieval cities, Dinkelsbuhl, Rothenburg and Nurem- 
burg, will be visited, also Leipzig daring the autumn 
fair, Dresden, the Spreewald and Berlin. After a 


final few days in England the party will sail for 
home on September 17 from Southampton. 

The second group will sail from New Yoric on the 
Olympic on July 1, joining the first group in Holland 
and i*emaiDing with them until the Alps are reached. 
They will omit Italy, and make a somewhat swifter 
tour of Germany, with also a few days in England 
before sailing on August 27, on the luxurious new 
liner Manhattan. Those wishing to go directly to the 
congress will sail on the Majestic on July 8. 

These are not conducted tours in the usual sense, 
but are organized for pecuniary benefit of individuals 
comprising a group. Members will be free to follow 
their own inclinations at the stopping places, and 
in the larger cities in most cases may take their 
meals at restaurants of their own choosing. While 
many of the points to be visited were selected because 
of their importance as entomological centers, all will 
be full of interest from other points of view. 

Estimates are based upon tourist class (former 
second class) at sea, second-class railway, unpre¬ 
tentious but thoroughly comfortable and clean hotels 
and inexpensive restaurants, with an allowance for 
aide-trips and for incidental and personal expenses. 
They have been kept as low as possible, consistent 
with comfort, in order to make the trips available for 
students of limited means, who may look upon them as 
part of their educational equipment. 

Readers of this notice, who may be going to Europe, 
even though not as members of one of the groups, 
are welcome to share in certain advantageous ar¬ 
rangements which the committee has been able to 
make, provided they request the committee to obtain 
their steamship reservations for them. 

For complete circulars and information address 
the undersigned, who is chairman of the Joint Com¬ 
mittee of the Entomological Society of America and 
Association of Economic Entomologists on Transpor- 
tation to Europe. O ^ Johannwh 

Borsetb Hall, 

Ithaca, N. T. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A MICROSCOPE FOR OBSERVATION OF in mteroaoopio work, but priaotpally in relation to tbe 
FlffWKSSCBNCB IN LIVING TISSUES itndy of inanimate organic eomponnda. It may be 
tli« phenomenon wbidi makes po«- defined at the property possessed by eertain sid>- 
■iUe tlw tedutjqne dewmibed below, has been utilised etaaees to generate light which is different in eoivr 
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from the light thrown upon them. For example, 
in the path of inTisible ultra-violet rays, aesculine 
has a brilliant blue fluorescence. There is a twofold 
specificity in the property, first in the length of the 
wave to which the substance will respond, and, second, 
in the color of the induced light. The fluorescence 
microscope has made use of this specificity to identify 
substances which are similar morphologically but dif¬ 
ferent chemically (Lehmann, ^13, Wasicky, ^14, Holler, 
’16, Merritt, '26).^ The study has been applied to the 
animal body, and fluorescence has been found to be 
of general occurrence, but it is very slight except in 
the case of certain special tissues, the lens of the eye, 
for example. 

For this reason the characteristic, inherent fluores¬ 
cences of the individual tissues could not be made 
the basis for observation of the living animal. In¬ 
stead, a highly fluorescent and non-toxic solution, 
such as uranine or aesculine, was injected into the 
animal and as it was taken up by the blood plasma, 
it transformed the latter into what may be pictured as 
a circulating source of light. The different elements 
of the tissues were brought into visibility by their 
varying degrees of opacity to the induced light or 
their power to refract it, by their opacity to the in¬ 
cident light or by absorption of the fluorescent sub¬ 
stance itself. 

Although the ordinary fluorescence microscope em¬ 
ploys transmitted light, this type of illumination had 
to be abandoned in observation of the organs or tis¬ 
sues of the intact animal (frog, rat, mouse, etc.) 
because of their opacity. Oblique illumination suf¬ 
ficed for primary magnifications up to 30 diameters, 
but for higher magnification vertical illumination was 
used. In the latter case, the rays of light wore re¬ 
flected through the objective by means of a vertical 
illuminator similar to the instrument .used in metal¬ 
lurgical investigations (Fig. 1). In order to obtain 
a uniform illumination of the object, it was necessary 
to have the back lens of the objective as near to the 
glass plate reflector as possible (Fig. ID). The 
magnifications obtained varied from 300 to 1,200 
diameters. The focusing collar (manufactured by 
the Bausch and Lomb Company) illustrated in Fig. 
1 G*, was designed to accomplish two things: (1) to 
hold the object at the proper place of focus, and 
(2) to permit the surface of the lens to bo washed 

1 R. Holler, ‘ ^ Fluorescence of Alkaloids and Its Ap- 
plication in Toxicological Investigation,' * Intern. ZeiUch, 
phy$. Chem. and Biol., Vol. 2, pp. 297-411; Intern, 
Chemical Soc., Vol. 110, ii, p. 602, 1916; Lehmann, 
* * Luminescence Microscope, * ’ Ztftchr. f. wins, MifcrVol. 
30, p. 449, 1913; Merritt, “The Form of the Absorption 
Bands in Solutions of Organic Byes and a Relation be¬ 
tween Absorption and Fluorescence,” Phyti. Bev., Vol. 
28, pp. 684-94, 1920; R. Wasicky, “The Fluoreseenee 
Microscope in Pharmacognosy,” Pharm, Post (Vienna), 
Vol. 46, pp. 877-^, 1914. 



Fig. 1. The microscope and the illumination appara¬ 
tus. (A) Heat-absorbing filter; (B) main absorbing 
filter; (C) planoparallel slide of the vertical illuminator; 
(D) lens with focusing apparatus; (E) adjustable 
operating board and mechanical stage; (F) eyepiece with 
complementary absorbing filter; (G) lens with focusing 
apparatus, original size. 

free of blood and debris by a perfusing fluid such 
as physiological salt solution. Without this device, 
continuous observation w^as almost impossible. 

The therapeutic .sunshine carbon arc of the National 
Carbon Company was usually employed as a source 
of light, although any light source rich in ultra-violet, 
such as an iron, car]>on or mercury arc, proved satis¬ 
factory. The band of spectrum reflected by the 
planoparallel glass slide of the vertical illuminator 
was controlled by selective filters. The injurious in¬ 
fra-red rays were eliminated by 3 mm of heat-absorb¬ 
ing glass (Fig. lA). Although this filter allowed 
but 64 per cent, of the radiant energy from the 
arc to pass, it did not make an appreciable reduction 
in the brightness of the light. 

The main absorbing filter (Fig. IB) was varied 
to select the band of spectrum most effective for the 
fluorescent compound in use. The optimum conditions 
were obtained when rays which were not effective in 
inducing fluorescence were eliminated because the 
reflection of diffuse light by the tissues interfered with 
visibility. With aesculine, the Red Purple Ultra 
(Corning Glass Works) was used. It transmitted 
366 \i ultraviolet, 405 \i violet and 435 ^ blue as well 
as extreme red, but the latter was unimportant sinee 
it had already been eliminated by the heat filter. 

It was not always possible to obtain the exact oom^ 
bination of wave-lengths required for a particular 
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fluoreneent substance by means of the main filter 
alone. When this was the case, the desired bands 
were added by the introduction of a supplementary 
source and appropriate filters (Fig. 2^). 
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Fio. 2. The path of the rays. (1) Infra-red rays; 
(2) visible rays; (3) ultra-violet rays; (4) rays of the 
aupplomontary illumination; (5) fluoreseont rays. (A) 
Heat-absorbing filter; (B) main absorbing filter; (C) 
reflector (Corex i) Glass 2.10 mm thick) ; (D) tissue and 
fluorescence fluid; (E) complementary absorbing filter. 

In order to make the outlines of the objects clearer, 
a complementary absorbing filter was inserted in the 
tube of the microscope between the eyepiece and the 
vertical illuminator. Different filters were required 
for different colored fluorescent light. With aesculim^, 
which gives a blue light, a green filler (Nultra, Corn¬ 
ing Glass Works) was used. Green required a yellow 
complementary filter, while violet fluorescence re¬ 
quired none. 

The important and difficult part of the technique 
deals with the light source and lens equipment. The 
procedure for making observations can be given 
briefly. Aesculine will be given as an example be¬ 
cause it gives a brilliant fluorescence. The experi¬ 
mental animal (frogs, rats and mice have betm used) 
was anesthetized and fixed to the adjustable operating 
board (Fig. IE). After the desired tissue or organ 
was exposed, it was brought into focus with ordinary 
white light. A concentrated aqueous solution of the 
fluorescent substance was injected subcutaneously. 
The filters (Figs. lA and B) were inserted and ob¬ 
servation made through the microscope until fluores¬ 
cence appeared. 

This technique not only gives us a new application 
of a method (Thiel, ^26, Ellinger and Hirt, *29)® for 
observing the interior of the living organism, a sub¬ 
ject of interest in itself, but it has opened up a new 
experimental approach to other problems. It has 
given some unexpected information concerning the 
penetration of the layers of the skin by different 

® Thiel, ‘ * Contribution to the Slit Lamp Microscopy 
of the Eye in Ultra-violet Light," ZUchr. f. Jvgen- 
heilk,, Vol. 58, p, 60, 1920; Ellinger and Hirt, ‘'Micro¬ 
scopical Observation on Living Organs," Zsehr. /. Anat. 
tt. Jftttia., Abt. i, 90: 791-802, 1929. 


wave-lengths of light. The excretion of aesculine by 
the liver and kidney causes the bile capillaries and 
Urinifcrons tubules to become brilliantly illuminated, 
and this is being used as the basis for physiological 
studies of these organs. 

Edward Singer 

Columbia Univeesity 

AN IMPROVED PROSPECTING PICK 

Geologists and fossil collectors have long felt the 
need of an accurately adjusted light prospecting pick, 
but heretofore only hand-made tools of this descrip¬ 
tion have been obtainable. 

After years of experience the American Museum 
of Natural History has developed what is considered 
a perfect tool of the kind, of drop-forged highest 
grade 85 carbon tool steel, with a perfect eye ex¬ 
tended so as to secure the full purchase power of the 



handle. A metal bar inset over the head of the 
handle and riveted insures a perfect fit during the 
life of the tool regardless of shrinkage or number 
of times the pick is removed from the handle. Length 
of metal head fifteen inches, length of handle twenty- 
one and one half inches, total weight one pound and 
ten ounces. 

These picks can be obtained from the Department 
of Vertebrate Paleontology, American Museum of 
Natural History, New York City. 

Barntjm Brown 

January 26, 1932 

A QUICK METHOD OF EMBEDDING SOFT 
MATERIAL IN CELLOIDIN 

At the suggestion of Dr. A. F. Hemenway some 
experiments were made with celloidin dissolved in 
acetone for embedding green material that requires 
no softening. The blocks of material were prepared 
for cutting in three days by ordinary laboratory 
methods. Under reduced pressure leaf and soft stem 
material of Eedera helix and Olea euro pea were pre¬ 
pared in 50 minutes from the time the fre.sh material 
was gathered until the sections were mounted in 
balsam on the slides. There was little or no plas- 
molysis, no alteration of the natural color of the 
material, but it waa necessary to bleach with 95 per 
cent, alcohol when staining was desired. 
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Out material so that vascular tissue is not more than 
i inch long. 

Under reduced preMure, place in hilling solution eon- 
sisting of formalin, 0.5 cc; 50 per cent, alcohol, 100 ee; 
glacial acetic acid, 3 cc; glycerin, 5 cc. 

IfOave in killing solution five minutes. 

Fut through two changes of water, two minutes each. 

Flood with acetone for five minutes, then for five 
minutes each in the following percentages of eelloidin 


mA MatoM: » per eamt., 7 per ««et, 19 per awl.. 

14 pet cent 

Place specimen on wood block with a thin covering of 
very thick eelloidin. Let it become firm in air, then 
drop Into chloroform until solid enough to out. 

Although infiltration was not complete, 12m seetibnfl 
without breaks were obtained, of a quality quite datis- 
factory for use in elementary classes. 

UNivnasiTT or Aexzona Palidbb StookwhxiL 




SPECIAL ARTICLES 


TRICHROMATIC FUNCTIONS OF THE 
AVERAGE EYEi 

Tile trichromatic color mixture curves have been 
studied on 68 subjects. Inasmuch as certain of the ob¬ 
servations are quite inconsistent with classical color 
theory, it has been thought best to publish them in an 
abbreviated form in a periodical of general scientific 
circulation. The detailed report is in press elsewhere. 

The apparatus is a modification of tlie Maxwell 
color-box, secured against stray light and equipped 
with variable slits in such a fashion that one can mix 
lights of any wave-length and a standard white in a 
semicircular field, and compare such mixtures with 
monochromes or mixtures in another juxtaposed simi¬ 
lar field. The total field size was 40\ 

The source was two 500 watt tungsten lights oper¬ 
ated at 2700® K diffused by three double ground 
sheets of optical glass (Eastman). 

1 From the Department of Physiology and Pharma¬ 
cology and the Department of Psychology, University of 
Louisville, Kentucky. This inveetigation was aided by 


With standard white on one field and a mixture of 
the three primaries, 480, 517 and 670 mp, on the 
other, each of the 68 subjects was asked to glance at 
the field (with centered pupil) and say how the ap¬ 
pearance differed from a perfect match. In the light 
of his answer the color mixture was changed until the 
subject stated, after looking with each eye rested, that 
he oould see no difference between the fields. 

Dichromatic matches to monochromes were made 
in the same fashion. 

The average amounts of the primaries required to 
match white are red 1.740 mm of slit-width; green 
1.441 nun, and blue 1.249 mm after adjustments had 
been made for green excitation in 480 mp. Instead of 
recalculating our data to conform to assumptions of 
equality of chromatic valence of the three prifiaaries, 
any other match is presented and plotted directly as 
the slit-width of each primary required for a white or 
found. 

(1) This investigation had for its first aim the de* 

a grant from th^Amerlean Association for the Advimi^ 
meat of Science. 
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diagonal is red; horioontal is green; stippled is blue. 
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temimAltmi o< the senoitivity of the average eye to 
each of the tiiree primanea. Normal individitala <lif- 
fer widely in these respects. Tet each investigator 
has hitherto offered results for an inadequate number 
of subjects. We have, therefore, determined the sen¬ 
sitivity of €8 Bubjeets in order to find the range of in¬ 
dividual differences, their statistical significance, and 
tentatively to account for them. On the basis of data 
from only four subjects Konig has declared the popu¬ 
lation to be divisible into two separate sensitivity 
groups which would form a bimodal distribution 
curve. With our 68 subjects we find no such bimodal 
segregation, but simply a normal distribution with a 
distinct massing about the median. We have selected 
typical distributions for the primaries and blocked 
them in Fig. 1. We have shown for the match to 580 
lup the distribution of the red component only (diag¬ 
onal lines); for the match to 560 mii the distribution 
of the green component only (horizontal lines); and 
for the match to 500 mp the blue oomponent only 
(stippled). These three are typical of the distribu¬ 
tion of sensitivity for each component in all the 
matches, and illustrate the normal distribution of sen¬ 
sitivity in the population. 

The cause of differences in sensitivity to the pri¬ 
maries has generally been attributed to varying 
timounts of macular pigment from subject to subject. 
If this were true, variations in matches should have 
been greatest in the yellow-blue direction. We, how¬ 
ever, found variations to be greatest in the red-green 
diieotioa. This circumstance, together with other 
relevant facts, obliges us to suppose that macular pig¬ 
ment is at most a secondary cause of variation, and 
that the fundamental cause is a genuine difference in 
the sensitivity of physiological function of the re¬ 
ceptors themselves. 

The three curves are a plot simply of the average 
sensitivity of the 68 observers for each match, and 
supply data which are of value in discussing the chro¬ 
matic functions of the average eye, and in establish¬ 
ing colorimetric standards. 

(2) The second aim of our investigation was to de¬ 
termine where the loss of saturation of mixtures be¬ 
gins, why it ooours and partieulariy to establish the 
precise conditions under which it occurs. 

All previous workers have reported this desatura¬ 
tion for the mixtures which matdi an extensive region 
of the speotrum^ and have gone so far in assuming it 
to be a umvarsal quality of eolor vision under all 
conditions ae to think it nnneeessary to deseribe the 
experimental situation under wbieh it has been ob¬ 
served. We also find a loss of chroma, hut fOr a very 
i^ricted region of the speetrnm. Why titb difler- 
enoet They have worked under artificial eonditioBS. 
These do not ebndate the sitnation in ordinary useful 


vision which involves an adaptation of the retina to 
an inisnsity similar to the intensity of the photometric 
field. They have employed dark-adaptation and so 
have unwittingly admitted sootopio factors which 
cause a desaturation of the field containing the short¬ 
est wave-lengths. This is, of course, the mixed field. 
As our work, on the contrary, was done under light- 
adaptation, this scotopic desaturation was escaped, 
and the conditions of ordinary useful vision were re¬ 
produced. 

But loss of saturation may also be duo to an “im- 
pure'* green primary; that is, one of such short wave¬ 
length as to stimulate the blue sensory apparatus as 
well as the green. Such a desaturation is introduced, 
again unwittingly, because the choice of primaries is 
faiiaciouBly assumed to be indifferent since, as it is 
thought, results based upon different sets of pri¬ 
maries may be equated by means of suitable algebraic 
transformations. Our careful choice of 517 mn ae 
the green primary which is most nearly ^^pure” has 
eliminated this desaturating factor. By using 517 
we have similarly avoided the loss of chroma caused 
by a green of too long wave-length which would intro¬ 
duce deeaturating red excitation. 

Another problem which we have treated is how to 
regard the supposed desaturation of the yellow region 
of the pure spectrum itself. Here we are not deal¬ 
ing with a loss of chroma due to a mixing of stimuli, 
but with a supposedly inherent desaturation arising 
from the unmixed yellow itself. As desaturation is 
held due to the simultaneous stimulation of the sex^ 
sory apparatus for the three primaries, the blue curve 
is extended far into the long-wave region of the spec¬ 
trum, to explain this. We feel that this extension of 
the blue is merely a postulate which has derived its 
force from tradition, and that under critical examina¬ 
tion it becomes unwarranted. It is difficult to see how 
a set of curves with the blue primary extending up 
into the red ean be made to harmonise with the color 
mixture data which we present. Fig. 1 shows that 
blue docs not extend above 617. Why, then, has it 
been the fashion to extend itT We can account for 
the extension when we observe that the supposed equal 
chroma cancelling power of the primaries in produc¬ 
ing white is assumed to mean also equal lominority of 
the prooesses elicited by the stimulation of each of 
the three meohanisms involved in white. But Eanoe 
the blue wlu^ is sufficiently intense to eanod yellow 
chroma is much less luminous than the yellow itself, 
it is erroneously held, therefore, that yellow contains 
blue] is unsaturated in the usual sense. Thus the 
ascription of an intrinsic blue process in the yellow 
arises from the iHegithnate application of terms rep¬ 
resenting chroma canoi^ng power to situations ia^ 
volving lammosity. 
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We believe that the Gordian knot may be cut by 
discarding? the traditional definition of white, and as¬ 
suming that red and green, when mixed alone, tend 
to cancel each other's chroma without the intervention 
of any blue process whatever. This leaves but little 
chroma for the blue to cancel when mixed with yel¬ 
low. Consequenlly, no intrinsic blue process need be 
assumed to accompany yellow, and the extension of 
the blue curve into the yellow region need not be 
postulated, 

W. F. Hamilton 
Ellis Freeman 

CHEMICAL COMPOSITION OF RICE AND 
ITS RELATION TO SOIL FERTILITY 
IN CHINA AND JAPAN 

In 1929 W. F. Qerieke^ offered a new explanation 
of the fact that oriental countries have been able to 
maintain a relatively high production of rice without 
the exhaustion of the soil similar to that caused ^'by 
continued cropping of land to cereals of occidental 
countries if practiced without fertilizers.” On the 
basis of experiments in which rice was grown in nu¬ 
trient solutions, he comes to the conclusion that the 
rices of the Asiatic countries have adapted themselves 
so that normal crops are produced with a low content 
of minerals, especially calcium, magnesium, phos¬ 
phorus and sulphur. He does not make clear whether 
this holds only for orinetal rices or also for rice 
grown in other countries. If he meant that rice in 
general has a lower content of the mineral elements 
than do wheal, barley, etc., it would have been simpler 
to compare the respective chemical composition of 
these crops given in the literature instead of referring 
to his “minima” experiments. It is well known, for 
instance, that rice contains, as a rule, leas nitrogen, 
phosphorus and potassium (the three essential ele¬ 
ments which are generally applied in fertilizers) than 
do the staple cereals of this country, especially wheat. 
However, the average yield of rice in America, Chino, 
Japan and India is two or three times as high as that 
of wheat. Accordingly a crop of rice will remove 
from the soil at least as much plant food as a crop of 
wheat. The article would seem to indicate, therefore, 
that according to Dr. Gericke's belief the range of 
variation of the mineral content of oriental rices is 
considerably below the corresponding range of those 
grown on soils not exhausted by continuous cropping 
or grown with artificial fertilizers. 

It seemed to us that a comparative analysis of 
Chinese and American rices could throw some light 
on such a hypothesis. We obtained from China sam¬ 
ples of rice of five varieties and analyzed them for 
ash, nitrogen, potassium, phosphorus, calcium and 

1 Science, 70; 1818, pp, 439-432. 


magnesium. We also determined these elements in 
three samples of rice grown in this country and one 
sample grown in Porto Rico. The results, calculated 
on the air-dried basis, are given in Table I. 


Chemical Composition or Chinese and AMBarcAN Bices 


Percentage on Air-dried Basis 

No. 

Origin 

Ash 

N 

P.Ob 

K,0 

CiiO 

MgO 

8 

1 

Cliina. 

1 22 

1.2.*! 

0.60 

0.259 

0.014 

0.187 

0.087 

o 

t 4 

1.24 

1.20 

0.64 

0.273 

0.020 

0.206 

0.084 

3 

i ( 

1.32 

1.23 

0.65 

0.264 

0.020 

0.208 

0.105 

4 

t i 

1.S9 

1,26 

0.68 

0.293 

0.020 

0.224 

0.086 

6 

t t 

1.30 

1.23 

0.66 

0.312 

0.019 

0.214 

0.086 

6 

United States 

1.58 

1.44 

0.76 

0,314 

0.025 

0.244 

0.091 

7 

(( a 

1.20 

1.46 

0.58 

0.238 

0.022 

0.208 

0.098 

8 

11 ft 

1.58 

1.46 

0.76 

0..^28 

0.020 

0.235 

0.099 

9 

Porto Bieo ... 

1.24 

1.01 

0.56 

0.306 

0.025 

0.193 

0.065 


It is realized that these results are too meager to 
form a basis for definite conclusions, but these sam¬ 
ples, picked at random, do not indicate any striking 
differences in composition between the Chinese rices, 
grown on a soil presumably cropped for thousands of 
years, and the rices grown under the American method 
of cropping. 

Moreover, Dr. Gericke’s explanation does not take 
into account nitrogen and potassium, which, with 
phosphorus, are most frequently the limiting factors 
in crop production. Calcium, magnesium, sulphur 
and iron are found in crops in relatively small quan¬ 
tities and are seldom applied as fertilizers. Further¬ 
more, the late Professor F, H. King, in his book, 
“Farmers of Forty Centuries” (quoted by Dr. 
Gericke), claims that “these people (Chinese and 
Japanese) are now and probably long have been ap¬ 
plying quite as much of these three plant foods (ni¬ 
trogen, potassium and phosphorus) as are removed 
by the crop” (p. 190). It is true, then, that rice in 
China and Japan is grown under continuous cropping 
but not without restitution of plant food. 

Jehiel Davidson 
C. E. Chambliss 
IT. 8. or Ageioulture 
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THE FILTRATION OF BACTERIA' 

STUDIES IN BACTERIAL METABOLISM CHI 
By Professor ARTHUR ISAAC KENDALL 

DEPARTMENT OP RKSEARC’H BACTERIOIAXIY, NORTHWESTERN UNIVERSITV MEDICAL SCHOOL, CHICAGO 


Introduction 

The belief exists in some laboratories that bacteria, 
ordinarily deemed untilterable, may under certain cir¬ 
cumstances become so altered by chemical means, by 
cultivation for Jong period.s of time in fluid media or 
through animal inoculation a.s to find their way 
through the pores of filters that would ordinarily re¬ 
strain passage of the corresponding bacteria in their 
unftltered state. The literature on this subject has 
become quite voluminous,“ and opinion is now rather 
sharply divided into two groups; the “filtrationists,*^ 

1 De Lamar Lecture, Johns Hopkins Dniveraity Bchool 
of Hygiene and Public Health, January 12, 1932, 

2 It is reviewed carefully by Klieneborger, **Bakterieu- 
ploomorphismua und BakterienontwicklungagRnge, ’ ^ Erg. 

Bakt, ImmunitUtsforach, u. Exp. Thernpie, Ber¬ 
lin, ll, 499-555. 1930. 


those who believe tJiat bacteria may be filtered in 
some manner, and the “non-fillrationists,” those who 
deny this possibility. This separation into two op¬ 
posing comps is quite natural, because if one admits 
the possibility of filtration with one typical, ordi¬ 
narily non-filterable microbe, one would rather logi¬ 
cally bo fo^(^ed to admit that under suitable conditions 
all ordinary bacteria might be made filterable. 

The problem of bacterial filterability has more than 
acadoTuic significance. There is a heterogeneous but 
formidable group of diseases of man and animals to 
which the term “filterable virus^^ is applied. The 
natural history of many of these “filterable virus^^ 
diseases—their clinical course, their method of dis¬ 
semination and of inducing immunity—is genorically 
akin to microbic diseases in which the etiological 
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agents are presumably known, and cultivable in ap- 
propriate media. Up to this time, however, tlie in- 
dtanta of this ‘‘filterable virus’^ group, whatever they 
may be, have not for the most part been cultivated 
unequivocally outside their respective hosts upon arti¬ 
ficial, laboratory nutritivos. 

It is surmised, and there is basis for this supposi¬ 
tion, that the “viruses” of some of those diseases 
exist in the infected body in the filterable state, and 
it is not without some significance that many, if not 
most of those viruses enter, and probably leave the 
body, through the respiratory tract and its appen¬ 
dages. The possible import of this will be ciunmented 
upon later. It is not proposed to discuss here the 
diseases allocated to the “filterable virus” group, but 
to present in detail some rather extensive studies 
upon the filterability of bacteria which may be 
relevant. These will be recounted at some length, as 
certain conclusions drawn from them would seem to 
indicate that the older division of microorganisms 
into “filterable viruses” and non-filterable bacteria 
may perhaps require some revision. 

The experiments which led to the studies reported 
here have been described elsewhere in detail,^ and will 
not bo further referred to here, except for the state¬ 
ment that the first indication of the dual existence 
of an organism in u filterable and a non-filterable 
state was obtained from a study of blood from a 
small series of sporadic cases diagnosed clinically as 
infiiicnza. A coccus was isolated from throe of those 
ca.ses in a special, protein-rich, peptone-poor medium 
(K medium) at first in a non-visible, filterable 
state, and later apparently recovered after suitable 
procedure, as a visible, cultivable, non-filterable or¬ 
ganism. From this wholly unexpected event, it was 
surmised that an actual, fundamental bacteriological 
principle was involved. If this be true, then other, 
well-established bacteria should also be rendered 
filterable experimentally, using the same general pro¬ 
cedure, and recovered again in the non-filterable state. 

Preparation op Culture 

The organism chosen to test this premise was 
B, typhosus. The strain (Rawlin) was an old one, 
long in the laboratory. It has been used for many 
years in the customaiy manner for diagnostic pur¬ 
poses. It grows readily in plain, nutrient broth con¬ 
taining peptone and meat extractives. It also grows 
quite readily in the protein-rich, peptone-free E 

» Patten Lecture, * ‘ Observations upon the Filterability 
of Bacteria, Including a Filterable Organism Obtained 
from Oases of Influenza/' NorihwmteTn University BuU 
letin, Vol. 32, No. 6, 1931; Science, 74, 129-189, 1981, 

* ‘' Mediums for the Isolation and Cultivation of Bac¬ 
teria in the Filterable State," Northwestern University 
BulloUn, Vol. 82, No. 8, 1931. 


medium, prepared from hog intestine/ This is im¬ 
portant. If the organism had failed to grow well in 
K medium, it would obviously have been leas suited 
for these filtration experiments. The reoital of an 
actual experiment with this strain of B. typhoam will 
make the procedure followed clear. Comments at 
the proper places will indicate the phenomena elic¬ 
ited. To insure purity in the usual bacteriological 
manner, this Rawlin strain of B. typhosus was re¬ 
plated three times u}>on agar. Between platings, 
growth from representative t’oloniea was obtained in 
plain, nutrient agar. A colony from the last (third) 
plating was cultivated upon agar on October 20. 

PlLTHATJON OF CULTURE 
Procedure 

November if. At 4 p. M. a generous loopful of this 
agar culture was introduced into 6 cc of K medium.^ 
This was incubated at 37° C. over night. 

November 3. Filtration 7. At 10 A. M., growth 
being satisfactory, as i^stimated by a very distinct in¬ 
crease in turbidity above that of an uninoculated con¬ 
trol, incubated in parallel, this 6 cc of K medium cul¬ 
ture, after dilution with four volumes of sterile salt 
solution, was filtered through n Berkofeld “N” filter. 
(This filter did not pass a broth culture of B. typho¬ 
sus). The vacuum used was less than 4 inches, water 
pressure, and the time of filtration was less than 10 
minutes. The filtrate was clear. The filtrate was dis¬ 
tributed at once, with sterile precautions, to the fol¬ 
lowing media: to plain, nutrient broth; 1 cc, 1/2 cc, 
1 drop; to K medium;” 1 cc, 1/2 cc, 1/4 cc, 1/10 co, 1 
drop. Incubation of these cultures together with un- 
inoculated controls, was practiced at 37° C. 

November 4. 10 A. M. Growth, as indicated by 

turbidity above parallel controls, occurred in all the 
tubes, both those in plain broth, and those in K me¬ 
dium. From the broth culture containing 1 drop of 
K medium filtrate, sugar fermentation reactions in 
glucose, lactose, saccharose and mannitol were made. 
After 24 hours, acid appeared in glucose and manni¬ 
tol; saccharose and lactose were not acidified. An 
agar plate was also made. At the end of 24 hours, 
the colonies were typical and the culture appeared to 
1 k 5 pure. Finally, after the sugar fermentation tests 
and agar plate had been started, a macroscopic ag¬ 
glutination test (dilution 1/500) was performed with 
this same broth culture. The culture agglutinated 
after 40 minutes’ incubation at 37® C. An agar plate 

tt 100 uig. dried intestine, 6 cc Tyrode solution, con¬ 
taining neither glucose nor glycerin. This mixture li 
thoroughly shaken to wet the dried intestine powdO^ 
and then sterilised in the autoclave, 15 poiindB for iQ 
minutes. This medium shouM he slightly iufhid 
oool, 

cc, prepared as indicated in footnote 6, WoO 


seisms 
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was also inoculated from the K medium tube which 
had received one drop of the K medium filtrate. The 
next day (November 6), typical colonies of B. ty¬ 
phosus were found in apparently pure culture. After 
transfer to broth, and proper incubation, they agglu¬ 
tinated with s|X‘cific typhoid antiserum. Hence, from 
this first filtration, both the broth and the K medium 
tubes inoculated therefrom contained viable organisms 
wliich subsequently were identified as J/. typhosiis by 
plating, by fermentation reactions and by agglutina¬ 
tion tests. The remainder of the tubes were reincii- 
bated for another 24 hours, together with their 
proper controls at 37° C. 

November 5. Filtration 77, ]() A. M. The tube of 
K medium which received 1/10 cc of the first filtrate 
(November 3), having a very noticeable turbidity 
after these 48 hours of incuViation, was diluted with 
4 volumes of salt solution and filtered through a 
Berkefeld filter. The vacuum used was less than 
4 inches, on the water-gauge, and the time required 
was somewhat less than 10 minutes. This filtrate was 
distributed as follows: to plain broth; ] ce, 1/2 cc, 1 
drop: to K medium; 1 cc, 1/2 cc, 1/4 cc, 1/10 cc, 1 
drop. Incubation was practiced as before at 37° C. 

November 6, 10 A. M. All cultures made Novem¬ 
ber 6 grew; the plain broth cultures were distinctly 
less turbid than the corresponding ones of November 
4, The K medium cultures, on the contrary, were 
rather more cloudy than the corresponding ones of 
November 4. Fermentation reactions were set up 
from the plain broth culture (that one inoculated 
with 1 drop of K medium filtrate of November 5); 
also an agar plate was inoculated. On November 7 
the fermentation reactions were typical. The colo¬ 
nies on the agar plate were somewhat mucoid in ap¬ 
pearance. An agglutination test (macroscopic, 
1/500) made upon this broth culture was positive in 
90 minutes. It will be recalled that the correspond¬ 
ing agglutination test made upon the broth culture 
recovered from the first filtration (November 3) was 
complete in 40 minutes. The growth in K medium 
failed to agglutinate in typical fashion, but a broth 
culture made from a K medium growth agglutinated 
oharacteristioally. The significance of this observa¬ 
tion, which has been repeated several times, is yet to 
bo elucidated. From the results of this second filtra¬ 
tion, it appears that there is some slight tendency 
both toward a change in the appearance of the colo¬ 
nies developing upon agar from broth inoeula, and 
also a distinct tendency toward slowing of the speed 
of agglutination. Nevertheless, it is adduced that 
this second serial filtration of B. typhosus, and its 
recovery in the non-flJterable state, was successfully 
accomplished. 

November 11 a. m. Filttation III. The K me¬ 


dium culture of November 5, containing one drop of 
filtrate, was diluted with 4 volumes of salt solution 
and filtered, this time through a Berkefeld “W” filter. 
The vacuum used was less than 5 inches on the water- 
gauge, and the time required was about 15 minutes. 
Tiie filtrate was distributed as described above, in the 
following media; to plain broth; 1 cc, 1 /2 cc, 1 drop; 
to K medium; 1 cc, 1/2 cc, 1/4 cc, 1/10 cc, 1 drop. 
Incubation was practiced at 37° C. 

November 7, 9:30 A. M. The cultures in K me¬ 
dium all showed increased clouding above the control 
tube, which had been incubated in similar fashion. 
Of the plain broth tubes, on the contrary, none 
grew; at least there was no discernible turbidity at 
this time. Incubation of all the cultures was again 
practiced at 37° C. 

November 9. Noon. The K cultures of November 
6 had increased very dLstinctly in turbidity, and the 
broth culture of November 6, containing 1 cc of fil¬ 
trate, had developed a faint but distinct turbidity. 
An agglutination test performed upon this broth 
culture, after inoculation of sugar fermentation tubes 
and agar plates, was partly clumped after 2 hours, 
and completely clumped after 38 hours in the ice-box. 
Agglutination of the cultures in K medium was nega¬ 
tive. The colonies upon agar [dates were rather mu¬ 
coid in appearance. Sugar fennentation reactions 
were typical, but rather slow in developing. Recov¬ 
ery of the organism in its non-filterable state after 
each of these three several filtrations was achieved. 
The identification was made in each instance from 
growth induced in nutrient broth, by the appearance 
of colonies upon agar plates (test for purity), by 
fermentation reactions, and by agglutination (1/600) 
with specific antityphoid serum. 

Each of the cultures made in K medium on Novem¬ 
ber 6 was inoculated into plain broth, but even after 
10 days' incubation, visible growth did not occur. It 
is assumed therefore that this serial, prolonged cul¬ 
tivation of B. typhosus in the protein (K) medium 
has resulted in an acclimatiAation of the organism in 
its filterable state to the protein medium, with a eon- 
coraitant loss of accommodation to the simpler (pep¬ 
tone, meat extractives) medium. It has, in other 
words, become “proteophilic” instead of “pepto- 
philic.” It is surmised that a principal function of 
this filtration through the Berkefeld “N" and 
filters is to strain out, and hold back, the non-filter- 
able forma of the organism, passing those forms 
which not only are indeed filterable but also which 
have become more and more acclimatized to the pro¬ 
tein environment. The final result of these three se¬ 
rial filtrations is apparently to establish culturally this 
filterable, protein-cultiviable form of the organism, 
which is reluctant to grow in ordinary media. To 
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answer the obvious inquiry at this point: recovery 
of the baciHary form was eventually achieved 
through inoculation of this Alterable state of B. ty- 
phQ9U8 upon plainj nutrient ag^ar^ after incubation 
under partially anaerobic conditions for several days. 
The details will appear later. For, the present, the 
point at issue is tlie premise that B, typhosus is, or 
may be, Alterable if it is cultivated for several trans¬ 
fers in a “protein” (K) medium. Also, that it may 
be recovered in the non-Alterable (peptophilic) form 
as above indicated.^ 

The subsequent history of this thrice Altered cul¬ 
ture of JJ. typhosus and its maintenance in the Al¬ 
terable state is os follows; the tube of K medium in¬ 
oculated November 6, containing one drop of Altrate 
of that date, was used. Transfers were made to fresh 
K medium November 9 and November 12, respec¬ 
tively, with incubation at 37^ C. between times. The 
next transfer was made in California, November 16, 
and daily thereafter through November 22. With 
the exception of November 13, 14 and 15, during 
which time the culture was in transit, incubation of 
the subeultures was practiced at 37^ C. From No¬ 
vember 22 to November 28, the organism was again 
in transit, but reinoculatiou and reincubation were 
resumed on this date. On January 4 the strain is 
still alive. It still grows in K medium, but not at all 
in nutrient brotb. It has retained its proteophilic 
properties, and apparently has not regained its orig¬ 
inal peptophilic state, as manifested by lack of vis¬ 
ible growth in nutrient broth, even after several days* 
incubation. Thus, so it appears, a viable organism in 
the Alterable state, incapable of visible growth in 
plain, nutrient broth, has been obtained by direct 
descent in culture through serial growth in an arti- 
Acial, sterilizable medium (K medium) from an au¬ 
thentic, typical, plain nutrient broth culture of B. 
typhosus. It is left to the miorobie pragmatists and 
dialecticians to debate whether or not this viable, eul- 
livable, Alterable organism thus obtained fulAIs any, 
some or all of the criteria of a “Alterable virus,” 

SUMMABT 

This detailed protocol has been recited in consider¬ 
able length because it contains what appears to be 
unequivocal evidence that a strain (Rawlin) of 
B, typhosus has been Altered not once, but actually 
thrice serially through Berbefeld Alters, the Arst two 
Altmtions through Berkofelds of N porosity, the third 
Altration through a Berkefeld of the W porosity, 

T It is pertinent to inject here the rather obvious com' 
meat that the time relations met with in filtration ez- 
perimentB vary not only with the kind of organism, but 
also with the strain itself. Thus, one typhoid strain 
studied became proteophilic’* after one filtration: and 
another strain required four filtrations at two day inter¬ 
vals to become **proteophilic.** 


making three Altrations in all in a period of four 
days. These Altrations were performed on Kovember 
3^ 5 and 6, respectively. Between Altratioitt, and 
prior to each of them, growth was elicited in K 
medium. The organisms developing after the Arait, 
the second and the third Altrations (November 8, 6 
and 6) were recovered successively in the non-Alter¬ 
able state in nutrient broth and tested for their iden¬ 
tity and purity by sugar reactions, by agglutination 
with speciAc typhoid serum and by plating upon agar. 
These teats were performed not only with the cultures 
of Altrates in plain nutrient broth, but also with sub¬ 
cultures made from K medium, iu plain nutrient 
broth, with the exception of the K culture from the 
third Altration. This failed to grow in nutrient 
broth, although it grow well in successive K medium 
transfers. 

Concerning the proportion of Alterable to non-Al- 
terable forms, no definite information is available. 
However, inasmuch as the cultures were diluted with 
salt solution to 1/5 their original concentration prior 
to filtration, and inasmuch as 1 drop and 1/10 ec, 
respectively, of the dduted filtrates gave growths that 
were subsequently identified as B. typhosus, by fer¬ 
mentation reactions, by agglutination and by plating, 
it may be assumed that at least 1/50 cc of the unfil¬ 
tered cultures in K medium contained viable typhoid 
microbes in the Alterable state. 

COHMBKX 

Imperfect filters: The old famAior oontention that 
the filters which were used may have leaked, must be 
resurrected at this point. The theoretical possibility 
of leaky Alters must always be admitted, and, except 
for two significant facts, it should be freely admitted 
in these experiments. Overlooking for the moment 
the fact that a Alterable organism, incapable of grow¬ 
ing in nutrient broth, was obtained through filtration, 
as above indicated, attention is directed to the fact 
that the filters used in these studies had been tested 
previously for passage of broth cultures of B. 
phosus with negative results; hence it is assumed that 
the organisms do actually become filterable under the 
conditions specified, although the possibility still re¬ 
mains that the porosity of these tested filters may 
have changed in the interim. Also, and this may be 
significant, the broth culture made from the filtrate in 
broth (1 cc) of November 6, likewise failed to pass 
through one of the “N** filters used for these experi¬ 
ments. It is rather generally believed that Berkefeld 
filters are too fine to pass bacteria. Attention 
ia directed at this point to Bechhold’s* important ebn- 

sH. Beehhold, *<Pore^Csse von Baktarieaflheni 
Sribwirkung/* Zeii. /. Sym, a. /n/ehlshr., 118, % Heft^ 
1981*' 
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tribation to aralatiaas betw^fia sine of pom in filters 
(af,, B«i4cefdld N And W, p, 416) azkd their capacity 
to withhold bacteria under definite oonditiong. 

The other rejoinder to the plea of leaky filters, 
and, coincidentally perhaps the most suggestive new 
idea developed in these experiments, aside from the 
Olterability and recovery of the non-filterable form 
of B. typhosus, is the gradual weaning of the filter¬ 
able form of B, typhosus from its original (pep- 
to])hiHo) state, in which form it is non-filterable, to 
the filterable (proteophilic)* state, in which form it 
appears eventually to pass quite readily through even 
the finest Berkefeld (W) filter. In the peptophilic 
state, the organism grows readily in nutrient broth. 
In tlie fully established filterable state, achieved only 
by a sufficient number of serial filtrations to eliminate 
the peptophilic organisms, the microbe fails to grow 
in nutrient broth. It grows very well, however, in K 
medium. 

It is, therefore, apparently a simple, rather rapid 
procedure to induce the filterable state by inocula¬ 
tion into K medium. Once the organism, freed from 
non-filterable tendencies by repeated filtration with 
inter-eultivation in protein (K) medium, has become 
accustomed, or better acclimatized, to the protein 
pabulum, it becomes inoreaaingly difficult, at least in 
these experiments, to reinduee the non-fllterablc state. 

At this time, an unexpected experience in the fil¬ 
tration of a culture of B. coli seems pertinent, in that 
it illustrates some of the pitfalls associated with the 
phenomena of microbie filtration. This particular 
strain of eoli was isolated in 1609, and has been in 
laboratory stock ever since. The first attempt at fil¬ 
tration resulted in recovery of a small, yellow coccus. 
The yellow coccus was devoid of glucose fermenting 
power. Repeated platings of the origina] culture 
upon agar failed to reveal this coocua Finally, re¬ 
sort was made to cultivation in K medium for 30 
hours prior to plating. Then about 2 per oeut. of 
the colonies on agar were of this yellow eoeous, the 
remainder being typical ooli. The K medium had 
been shown to be sterile prior to inoculation. Filtra¬ 
tion of the purified colon bacilli, had by plating from 
K medium, was accomplished in good form, and the 
organism was filtered three tunes in five days with in¬ 
tervening growth in K medium. Between filtrations, 
typical B. colt were recovered and identified by fer¬ 
mentation reactions. For comparison, another stock 
oukure of B. coU was examined. It failed either by 
direct platix^, by plating after growth in K medium, 
or upon filtration, to rcfveal this yellow oooous.. The 

* Throughout this dUoussion, the terms ^^peptophilic’* 
and ^*ptuteephitic” are used spAboUeally to suggest 
rather Itofinltely a chemical difference between peptone 
on ene handi and the more or less unaltered protein 
ooneUtuinti ^ med intsellnd on the other hana. 


poeeibUities enmeshed in thia experience with the yel¬ 
low cocoas are many; space forbids more than men¬ 
tion of the facts as they were observed at this time. 

MORPHOliOQKUIi ChANQXS DUBINQ FlLTBAXlOK 

Returning to the filtration of B, typhosus, the 
question very naturally arises, Are there changes dis¬ 
cernible in the typhoid bacilli during the process Of 
inducing the filterable state that may actually be seen 
under the microscope t One rather suggestive differ¬ 
ence between the appearance of the first growth of B. 
typhosus in K medium immediately prior to filtra¬ 
tion, and of the organism after filtration, is the rela¬ 
tive abundance of bacillary forms, with and without 
granules within their substance, in the former, as 
shown by staining with old methylene blue, by ex¬ 
amination with the 1/12 immersion lens directly and 
by dark-field illumination. This is sharply in con¬ 
trast to the apparent absence of these bacillary forms, 
with and without granules, in the filtrate immediately 
after filtration. In both the unfiltered primary 
growth in K medium and in the filtrate of this pri¬ 
mary K medium culture, however, there are numerous 
granules. Some of these granules are inherent in the 
medium.^^ They are bluish or greenish yellow under 
claxk-field illumination, and usually exhibit Brownian 
movement In addition, in both filtered and non-fll- 
tered K medium cultures of B. typhosus, there are 
usually small, somewhat motile granules. These are, 
in fresh culture in K medium, often nearly as active 
in their motion as typhoid bacilli themselves. It 
must not be assumed from this observation that the 
filterable forms of all bacteria will exhibit true mo¬ 
tility, however. 

In the filtered medium, these granules and not the 
bacillary forms, appear to be the only motile bodies. 
Thus for, they have not been definitely stained, even 
by Giemsa or silver stains, and their identification 
therefore depends rather upon inference than upon 
rigorous proof. 

It is necessary to reemphasize here that repeated 
filtration of cultures of B. typhosus, with interspersed 
oultivation in K medium, is required to eliminate the 
tendency of the filterable forma to go back to the 
bacillary form. As acclimatization progresses, with 
repeated filtration for the purpose of the elimination 
of the non-filterable forms, a time comes, usually 
after two or more successive filtrations at appropriate 
intervals, when the filterable (proteophilic) forms no 
longer respond to the “peptone urge” and remain 

10 It will be found that cultures grown in broth usual^ 
contain at toast some bacilli with enclosed granules, and 
all media eontaiaing protrin ingredients contain M 
least some free granules. These, in uninooulated media, 
ate non-motile, although they usually exhibit Brownian 
moveUient. 
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viable, but filterable from culture to culture in K me¬ 
dium. Sueh **proleophiUc” organisms, in the filter¬ 
able state, are difficult indeed to reestablish in the 
non-ftlterable condition. A condition similar to this 
may be readily conceived of us existing in the tissues 
of the animal or human body, where invading bac¬ 
teria, originally non-filterable, exposed for period.s of 
time to the tissue protein in absence of peptones, may 
thus become proteophilic, parasitized upon the pro¬ 
teins of the body, as it were, and difficult to reculti¬ 
vate in peptone media. Emphasis is laid at this point 
upon the biological Bigniflcance of inducing this filter¬ 
able state through cultivation of bacteria in media 
rich in nearly unaltered protein. In this respect, the 
experiments recorded above differ sharply from pre¬ 
vious procedures in which strontium salts, or very old 
peptone broth cultures are relied upon to induce fil- 
terability. 

Thus far, emphasis has been laid upon actual ex¬ 
periments. It has been found that B. typhosus, un¬ 
der cultivation in a protein-rich, peptone-poor me¬ 
dium passes rather rapidly and readily to the filter¬ 
able state. While it can not be dogmatically denied 
that leaky filters permit of this passage, the fact that 
five different strains of B, typhosus (to restrict dis¬ 
cussion to this organism for the present) have been 
thus filtered and recultivated, using some 24 different 
filters of the Berkefeld typo, each time employing the 
finest pored filter (W) for the final separation of 
non-filterable forms, would ajjpear to be reasonable 
evidence of the accuracy of tho assertion. The part 
played by filtration in these experiments is merely 
passive. It removes those filterable, lineal descen¬ 
dants of the original stock culture which still mani¬ 
fest a tendency toward reversion into typical, non- 
filterable bacilli, under the nutritional stimulus of 
peptone, from the filterable forms, which have devel¬ 
oped, so to speak, proteophilic propensities. 

Relation of the Filterable State to Infection 

Some interesting correlative information arises 
from this nutritional concept of the development of 
filterable forms of bacteria from non-fllterable forms 
in the body itself, especially in relation to microbic 
infection. 

Microbic infection, generally speaking, may be con¬ 
sidered as actually taking place when the prospective 
invading organism passes through the barriers which 
usually suffice to keep it out, and actually penetrates 
into the protein fastness itself. A majority of bac¬ 
teria, and presumably a majority of “viruses,*^ gain 
entrance to the underlying tissues through epithelia, 
principally those of the intestinal and the respiratory 
tracts. A significant chemical difference between 
these two tracts should be emphasized here. The in¬ 


testinal mucosa is almost continually bathed, on the 
epithelial side, in a medium rich in protein digestive 
products, which pass successively from tho complex 
peptones and albumoses to simple poptids and amino 
acids. The latter, according to current information, 
are normally absorbed from the alimentary canal 
through tho villi, and pass to the blood stream. 
Hence the mucosa of the intestinal tract is in a pep¬ 
tone environment, using the term ‘'peptone*' symboli¬ 
cally merely to indicate protein in various stages of 
digestion. The nutritional value of this medium is 
reflected in tho luxuriance of the intestinal flora; 
some thirty trillions of visible and stainable bacteria 
arc said to be eliminated each day in the fecal mass 
of a normal adult enjoying a normal diet. The re¬ 
spiratory tract, on the contrary, is a relatively sterile 
tract. Protein degradation products, except at those 
times when purulent bacteria are at work, are ap¬ 
parently absent. Tho significance of mucus in this 
connection can not be answered in light of available 
information. Stated somewhat differently, the di¬ 
gestive tract is proteolytic; the respiratory tract is 
aproteolytic. Bacteria that enter tho digestive tract 
find abundance of protein digestion products avail¬ 
able for their nutrition: bacteria that enter the re¬ 
spiratory tract do not normally find protein digestion 
products available for their nutrition. It would seem 
to follow that bacteria within the intestinal tract are 
in an environment that should tend to encourage 
their existence in a non-filterable (peptophilic) state. 
Bacteria that gain entrance to the respiratory tract 
would appear to be in an environment that normally 
should tend to encourage their existence in a filter¬ 
able (proteophilic) state,^^ In light of this rather 
striking difference between the two tracts, it is not 
without significance that many if indeed not most of 
the contagious so-called “filterable viruses” accord¬ 
ing to current information appear to enter, and to 
leave, the body through the respiratory rather than 
the intestinal path. 

Microorganisms that pass from the respiratory 
tube actually into the tissue of the lung, whether they 
are initially filterable or not, become confronted with 
a protein-rich, peptone-poor medium, as they pene¬ 
trate the epithelia of the respiratory tract From 
what has been stated above, this is one condition 
which tends to induce and to perpetuate the filterable 
state. Similarly, upon passing back from lung tissue 
to the respiratory tube, the same condition apparently 
prevails unless there is pus formation. Pus, as is 
well known, contains products of protein digestion. 
It would seem to follow logically that bacteria in the 
filterable state should, theoretically at least, be not 

The pneumococcus, a frequent incitant of pneumonia, 
is habitually a purulent organiam. Pus Is said to be 
rich in protein degradation products. 
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UBcoxnmoA in non-purulent infections of the respir- 
atory tract. Bacteria leaving: the body from the in¬ 
testinal tract, on the contrary, are exposed to nutri¬ 
tive conditions conducive to the non-ftlterable rather 
than the filterable state. Hence it is perhaps not 
necessary to reiterate that many, if not most, of the 
^'filterable viruses” have been found thus far in asso¬ 
ciation with the respiratory, rather than the intestinal 
tract. This is not to be construed as an assumption 
that all “tilterable viruses” exist in a non-fllterable as 
well as a filterable state: only precise experiments 
with each disease entity will deteimine just what the 
limita to bo applied ultimately to the term “filterable 
virus” shall be; nor is it by any means the whole 
story. B. coU, like B. typhosus, seems to l>€conie 
filterable without much diffleulty by cultivation in 
the proper manner in protein media, but the fact that 
this microbe may thus become filterable docs not ex¬ 
plain why it is not ordinarily an invader of the body. 
The nature of the weapons with which certain kinds 
of bacteria, and not others, may force entrance 
Ihroug^h the epithelia which ordinarily sufi&cc to keep 
microbes out, is yet to be determined. Just what part 
the filterable state of bacteria may play in the vastly 
complex phenomena of infection and immunity re¬ 
mains to be revealed. And there are exceptions to 
this hypothesis of association betwetm protein nutri¬ 
tion and the filterable stale. Leprosy appears to bo 
such a case. Leprosy bacilli are readily stained 
within the tissues of lepers; that is, they exist there 
in a presumably non-filterable state. There is little 
evidence that there is much, if indeed any, tissue di- 
f?estion round about them. Nevertheless, exceptions 
to the contrary, there is after all apparently a very 
distinct general biological x>arallelism between the oc¬ 
currence of non-filterable, stainabJe bacteria, grow¬ 
ing in ordinary media under the nutritional stimulus 
of peptone (peptophilic state) and filterable, not 
stainablo organisms growing in protein-rich, peptone- 
poor media under the nutritional stimulu.s of protein 
(proteoi)hilic state). And the well-established dif¬ 
ficulties surrounding the isolation of microbes from 
some of the so-called “filterable viruses” (which ap¬ 
pear to be developing in the protein tissues of the 
body and are refractory to cultivation in peptone 
media, even enriched with tissue) have their nearly 
precise counterpart in this connection wdth the corre¬ 


sponding experimental diffioailties encountered in cul¬ 
tivating the fully protein acclimatized, filterable form 
of B. typhosus in peptone media, even those enriched 
with blood. It would appear indeed that one rather 
striking feature of the experiments with filterable 
forms of the typhoid bacillus is this very establisb- 
mont of the proteophylic state, refractory to cultiva¬ 
tion in ordinary, or enriched pe])toue media. If this 
indeed be the case, then it might be rather confidently 
predicted that at least some of the infections refrac¬ 
tory to artificial cultivation should be approatihable 
from the use of suitable protein media. A word 
about K medium should be injected at this point: it 
is very crude. This has been cinx)hasized again* and 
again.* There is no more reason, a priori, for ex- 
jiceting successful isolation of organisms from influ¬ 
enza, common cold and smaHi>ox, to mention three 
possible sources of culture, in K medium in its pres¬ 
ent crude state, than there is in e.vpecting successful 
isolation of Tr. pallidum, raeniiigococcus and tubercle 
bacillus, using merely plain, nutrient broth. Special 
modifications, to meet the needs of si)ecific organisms, 
both for isolation and for cultivation of specific or¬ 
ganisms in a filterable state, must be applied to the 
medium, as is required of the usual laboratory media 
for similar reasons. This is well exemi)]ifie(l by the 
recent work of MollonJ® who has just reported the 
successful filtration of the tubercle bacillus, and ita 
recovery in the nun-filterable .state, using a modified 
K medium. 

CoNCLUeiONS 

(1) The intimate details of three successive filtra- 
tions of an authentic strain of B. typhostis, per¬ 
formed in four days, are recorded. 

(2) The details of recovery of B. typhosus in the 
non-flltcrable state, and its identification by colony 
formation, by fermentation reactions, and by agglu¬ 
tination tests, are stressed. 

(3) Attention is drawn to the perpetuation of B, 
typhosus in the filterable state by cultivation in a 
protein [K] medium. 

(4) Emphasis is laid upon the biological signifi¬ 
cance of proteins in inducing the filterable state in 
bacteria. 

(5) Certain theoretical relationships are suggested 
between this artificially induced filterable state of 
bacteria and certain microbic infections of man. 


OBITUARY 


MEMORIALS 

The gection on medical history of the College of 
I^hyBicians of Philadelphia, as reported in the Journal 
of the American Medical Association, held its stated 
meeting on March 14, in cooperation with the Henry 


Phipps Institute, the Philadelphia Health Council and 
Tuberculosis Committee and the Philadelphia Asso¬ 
ciation of TTuberculosie Clinics to commemorate the 

Mellon, Profl. fioc. Exper, BioZ. and Med., Vol. 89, 
No, 2, p. 200, 1931. 
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Aftieth anjniversaiy of the discovery by Robert Koch, 
Majvh 24f JSS2, of tie tuieroie bao/JIus. Addresses 
were made by Drs. Henry R, M. Landis, on **Kecep- 
tion of Koch's Announcement in the United Stales”; 
Theobald Smith, Princeton, N. J*, ^‘Koch's Views on 
the Stability of Species ainon^r Bacteria”; Lawrason 
Brown, Saranac Lake, New York, ^*What Koch Meant 
to Tuberculosis,” and Damnao de Rivas, ‘'Personal 
Reminiscences of Robert Koch.” 

CoNTHiBirTiONS are invited to a memtjrial to Sir 
Andrew Balfour, first director of the London School 
of Hygiene and Tropical Medicine, who died a year 
ago. The medical men supporting the appeal in¬ 
clude: Sir James Crichton-Browne; Sir Matthew Fell, 
late Director-General A.M.S.; Professor W. W. Jame¬ 
son, dean of the London School of Hygiene and Trop¬ 
ical Medicine; Colonel P. S. Lelean, professor of 
public health, Edinburgh University; Dr* A. T. Stan¬ 
ton, chief medical adviser to the Secretary of State 
for the Colonies; and Dr- C. M. Wenyon, director-in¬ 
chief, Wellcome Bureau of Scientific Research. 

A niKNEit of the Royal College of Surgeons, at 
which the Lord Mayor of London was a guest, was 
held on February 11 to commemorate the two hundred 
and fourth anniversary of the birth of John Hunter. 
DP David Ross, the president, was in the chair. The 
tdast "The Memory of John Hunter” was honored in 
silence. The president said that the presidential 
chair in which he sat would eventually be presented to 
the Royal College of Surgeons. He recounted the ac¬ 
tivities of the society during the past year and con¬ 
cluded by presenting Dr. Griffith Ifor Evans, of Car¬ 
narvon, with the Hunterian Medal, the first struck in 
gold, for an essay on "Chronic Familial Syphilis.” 
The medal, he said, has been designed by Mr, W, 


Thornton Shiells, and a plaque waa pretehted by the 
honorable treasurer, Dr. Irwin Moora* 

RECENT DEATHS 

Habvby M. Halt., staff member of the division of 
plant biology of the Carnegie Institution of Wash¬ 
ington, a student of botany and ecology, died on 
March 11 at the age of fifty-eight years, 

A cotmEsroDKNT writes: "Dr. Charles Ford Lang- 
worthy died in Washington on March 3 at the age of 
sixty-seven years. Dr. Langworthy was a chemist and 
WiXB for many years one of the foremost workers in 
America on nutrition problnins, Duiing most of his 
active life he was connected with the U. S Depart¬ 
ment of Agriculture, first as associate editor of the 
Experiment Station JRerord and latcT as chief of 
nutrition investigations and chief of the Office of 
Homo Economies.” 

Mary P'bances Seymour, professor of biology in 
Catawba College, Salisbury, N. C., since 1925, died 
on March 2. Professor Seymour w-as associate pro¬ 
fessor of biology at the North Carolina College for 
Women, Greensl^ro, N. C., 1910-1923. 

A CORRESPONDENT writes: "Professor A. A. Jac- 
zewski, eminent Russian mycologist and plant patholo¬ 
gist, died in Leningrad on February 12. Dr. Jac- 
zewski organized and was director of the Jaezewski 
Institute of Mycology and Plant Pathology, which 
was, in this field, the central institute of all Russia. 
Dr. Jaezewski visited the United States in the summer 
of 1921. Ho was well and widely known for his 
texts and other scientific contributions. In the Adds 
of systematic mycology and plant pathology he has 
long been recognized as the outstanding research 
leader and teacher of Russia.” 


SCIENTIFIC EVENTS 


PSITTACOSIS IN CALIFORNIA 

On the basis of recent deaths from psittacosis in 
California, and positive findings in parrokeets from 
various parts of the state made by Dr. K. F. Meyer, 
of the Hooper Foundation for Medical Research of 
the University of California, the State Department of 
Public Health has adopted new rulings concerning the 
handling of parrakeets. 

One of the new regulations makes psittacosis a re^ 
portable disease, and another restricts the importation 
and exportation of love birds and birds of the parrot 
family. The latter regulation reads in part as fol- 
lows: 

Whereas, It has been determined that birds belonging 
to the parrot family and infected with disease, and love 


birds so infected have infected other birds of the same 
family and that some of said birds have been infected 
with disease which may bo transmUted to man; and 
Whereas, It has become necesBary to take action to 
prevent further infoction of such birds in California and 
thereby prevent the extension of the disease to human 
beings; therefore, be It 

Besolved, by virtue of the authority vested in this 
board by section 2979 of the Political Code of California, 
that the Importation into and the exportation from 
State of California of all birds of the parrot family 
love birds, be prohibited for a period of not to axee*d 
months; provided that shipments of such birds Irom 
a foreign country consigned to another state or ,aon-* 
signed from another state to a foreign county ov 
signments of such birds between otlmt sUbss, Ibe 






permitted io pass through Oi^itornia if under officiul 
seal. 

The Weekly Bulletin for February 20, of the State 
Department of Public Health says: “A brief eummary 
of the psittacosis situation in Califoniia during the 
past few months reveals the appearance of twelve 
cases and nix deaths. These patients had in every in¬ 
stance except one been in contact with recently pur¬ 
chased parrakeets, most of which were purchased from 
itinerant bird venders. 

“The laboratory work in connection with these 
oases was done by Dr. F. K. Meyer at the Hooper 
Foundation for Medical Research. Positive findings 
were reported in parrakeets from Grass Valley, San 
Imis Obispo, Woodland and San Francisco. Not all 
of these parrakeets bad been associated with cases in 
human beings. Positive results were obtained also 
from autopsy specimens from one of the patients who 
died of psittacosis.” 

GENETICS SOCIETY OF AMERICA 

At the recent New Orleans meetings, the genetics 
sections of the American Society of Zoologists and the 
Botanical Society of America wore reorganized as the 
Genetics Society of America. The group known as 
the Geneticists Interested in Agriculture was discon¬ 
tinued with the understanding that symposia of in¬ 
terest to agriculturists will be held by the new society. 
Dr. R. A. Brink was chosen to cooperate with the so¬ 
ciety ojfiacers in organizing this port of the program. 

The executive committee of the society consists of 
the following officers and past chairmen: L. C. Dunn, 
president; F. D. Richey, vice-president; P. W. Whit¬ 
ing, secretary-treasurer; L. J. Stadler, fwiat chairman; 
L, J. Cole, post chairman. The society now consists 
of 289 membeiB of whom 153 are also members of the 
American Society of Zoologists and 90 are members 
of the Botanical Society of America. 

The oflacers of the society urge members to sug¬ 
gest to any of their acquaintances who are interested 
in any field of genetics to apply for membership. 
Names endorsed by two members may be sent to the 
secretary at any time* Teachers of genetics, advanced 
graduate students, and research assistants who may be 
interested in attending the meetings or in receiving 
copies of abstracts giving the latest results of investi¬ 
gations are wricomed to membership. It is particu¬ 
larly urged that Canadians or others who may be so 
situated as to be able to attend the meetings will not 
hesitate to apply for membership. 

It is expected that the meetings will be conducted 
very similarly to those that have been previously held 
by the geneUcs sections. The executive committee 
will, Jio#ever, welcome suggestioDR from members in 
icicretm to program roles or any other affairs of the 


society. All suggestions mailed to the secretary will 
be circulated among the other members of the Execu¬ 
tive Committee for their consideration. 

Copies of the constitution and by-laws will be sent 
upon request. Annual dues arc $1.00. Copies Of 
programs and ahslracls of papers to be presented at 
the annual meeting will be furnished without 
to members in good standing. 

P. W. Whitistg, ^ 
Secretary-Treasurer 

Dkpaktmknt or Zoology, 

Univsrsitv or PiTTsaiJRaii, 

PiTTSBURon, Pa. 

THE SUMMER SESSION OF THE CHEM- 
ISTRY DEPARTMENT OF THE JOHNS 
HOPKINS UNIVERSITY 

Ak experiment in graduate work is to be initiated 
in the chemistry department of the Johns Hopkins 
University during the summer session of 1932, in 
order to provide a unique opportunity for teaching 
and industrial chemists to confer with authorities of 
national and international repute on “Recent Develop¬ 
ments in Chemistry.” The work is planned as a 
series of conferences covering a period of five weeks, 
each week to be devoted to a particular phase of 
chemistry. This special course is in addition to the 
regular theoretical and laboratory courses in g^eral, 
physical, organic and analytical chemistry, and ar¬ 
rangements have been made for those on liuiited leave 
to register for only one week, if so desired. In addi¬ 
tion to the regular registration fee of tliree dollars, a 
nominal fee of five dollars per week will be ahorged. 
The complete series may be taken as a graduate credit 
course, without additional charge to students regularly 
registered in the summer session. 

The conferences on “Recent Developments in 
Chemistry” will be directed by members of the gradu¬ 
ate faculty whose work will be supplemented by 
invited lecturers. The program is as follows: 

Program 

June io July l: Effect and Problemfi in 

Molecular Structure,*' directed by D. H. Andrews, The 
week will close with a general discussion grouped around 
papers by the invited lecturers—Harold C. TJrey, Oliver 
R, Wulf, John R. Bates, Henry Eyring and H. M. Small¬ 
wood. 

July S to 9: "Colloidal Chemistry," directed by W. 
A. Patrick. A ipeeial lecture will be given on "The 
Colloidal Behavior of High Polymers," by Elmer O. 
Kraemer. 

July 11 to 16: "Catalysis," directed by J. C. W. 
Fraser. 

July 11 and 1£: J. 0. W. Fraser, "Structure of Cata¬ 
lysts; State of Adsorbed Molecules; Mixed Catalysts; 
Poisoning of Catalysts." 

July IS: A. B. F. Duncan, "Absorption of Oases or 
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Solids; Form of Adsorption Curves; Heat of Adsorp¬ 
tion; and Activation Energy of Adsorption and Bate of 
Adsorption/' 

July 14: Louis 8. Kassel^ Heterogenous Beactions. 

July 15: Paul JI, Emmett, ** Studies on the Mecha¬ 
nism of Aimnonia Synthesis Over Iron Catalysts." 

July 15: A. T. Larson, "The Mothanol Synthesis." 

July 18 to 5.9; "Kelation of Properties to Constitu¬ 
tion of Organic Compounds," directed by E. Emmet 
Beid. 

Theoretical 

July 18 to 55; "The Belation of Structure to Physical 
Properties, Melting and Boiling Points, Optical Activity, 
etc., and to Chemical Properties, such as iteactivity." 

July 18: E. Emmet Beid, "Introduction to Weeh's 
Work." 

July 19: E. Emmet Beid, assisted by I\ 0. Bice's stu¬ 
dents, "Free Badicals." 

July SO: M. S. Kharasch, "The Use of the Electronic 
Theory in Elucidating Keactions in Organic Chemistry." 

July SI : P, A. Ijovene, * ‘ Clunuical Structure and Opti¬ 
cal Activity.'' 

July SS: C. 8. Hudson, "An Extension of Emil 
Fischer's Proof of the Configurations of the Sugars." 

Applications 

July SB to S9: "The Designing of Organic Compounds 
for Specified Purposes as Illustrated in Chemotherapy 
and in the Arts." 

July S5: E. Emmet Boid, "Introduction to Week's 
Work." 

July S€: David I. Mncht, "The Present Status of 
Possibilities and Limitations in Begard to the Belation- 
ship between Cliemical Structure and Physiological 
Action.'' 

July S7: H, J. Barrett, "Belation of Resin Porination 
to Structure." 

July S8: H. A. Lubs, "Belation of Color to Constitu¬ 
tion in the Thioindigoid Dyes." 

July S9: B. E, Bose, "The Relation df Structure to 
the Color of Dyes." 

Otheb Features 

Another course of interest to chemistry teachers will 
be that in '^Undergraduate Curriculum Content.” 
This will be worked out to develop an improved cur¬ 
riculum for undergraduate chemistry students and 
will be conducted to some extent in connection with 
the conferences on “Recent Developments in Chem¬ 
istry.” Attendance at the latter will not be required, 
but will be encouraged as providing an opportunity 
for teachers to select at first hand and to organize 
material from up-to-date developments. Registrants 
in the course on “History of American Chemistry” 
will have the privilege of conferring with Dr. C. A. 
Browne, authority in the field of historical chemistry. 

The following sound films will be presented as pub¬ 
lic lectures during the summer: 


June 30: "Cosmic Bays," by R. A, MUllkan. 

July 14: "Oil Films on Water," by Irving Langmuir. 

July S8: "Some Biochemical, Pharmacological and 
Medical Experiences as Told to Chemists," by J. J. 
AbeL 

MEMBERS ELECTED BY THE WASHINGTON 
ACADEMY OF SCIENCES 

The following have recently been elected to mem¬ 
bership in the Washington Academy of Sciences; 

Honorary Mem her 

Sir James Hop wood Jeans has been made an Hon¬ 
orary Member in recognition of his contributions to 
the dynamical theoi 7 of gases, to cosmogony, and to 
astrophysics. His brilliant applications of mathe¬ 
matical physic.s to the problems of astronomy have 
made him one of the leaders in the recent great ad¬ 
vance in that science. Among his important publica¬ 
tions are the following book.s: “The Dynamical Theory 
of Gases,” “Problems in Cosmogony and Stellar Dy¬ 
namics,” and “Astronomy and Cosmogony.” He is a 
research associate of the Carnegie Institution of 
Washington. 

Members 

Dr. Frederick Sumner Brackett, director of the di¬ 
vision of radiation and organisms, of the Smithsonian 
Institution. Dr. Brackett is well known for his inves¬ 
tigations in spectroscopy, including the development 
of thermopiles, and for his researches on plants and 
radiation, the results of which have been published in 
various journals. 

Members newly elected to the Washington Academy 
of Sciences are characterized in the Journal of the 
academy as follows; 

Dr. Robert Herman Bogue, research director, Port¬ 
land Cement Association Fellowship at the Bureau of 
Standards. Dr. Bogue was elected to membership in 
recognition of his contributions to colloid chemistry 
and to the physical chemistry of silicates. He is the 
author of numerous papers on these subjects. 

Profeasor Oakes Ames, professor of botany, super¬ 
visor of Biological Laboratory and Botanical Garden 
(Cuba), Arnold Arboretum and Botanical Museum, 
Harvard. Professor Ames was elected to membership 
in recognition of his contributions to systematic or- 
chidology. He is the preeminent authority in this 
large and exceedingly difficult group of plants. 

Dr. Thomas Barbour, director of the Museum of 
Comparative Zoology. Dr. Barbour was elected to 
membership in recognition of his contributions to her¬ 
petology and ornithology. 

Dr. Johannes Hadeln Bruun, research associate at 
the Bureau of Standards. Dr. Bruun was elected td 
membership in recognition of his work on the separa¬ 
tion and identification of the constituents of petro- 



leiim, Ihe irai^ts of wluoti l&ave been published in vari¬ 


ous jounuds. 

Chariw Allen Cary» physiological chemist, Research 
Laboratories, Bureau of Dairy Industry, Mr, Cary 
was elected to membership in recognition of his con¬ 
tributions to the knowledge of nutrition and particu¬ 
larly the protein metabolism of milking cows. He is 
the author of numerous papers on these subjects. 

Henry B. Collins, Jr., assistant curator, Division of 
Ethnology, U. S, National Museum. His election to 
membership was in recognition of his archeological re¬ 
searches in the southeastern section of the United 
States and in Alaska, and his contributions to physical 
anthropology. 

Dr. James Fitton Couch, chemist, Bureau of Ani¬ 
mal Industry. Dr. Couch was elected to membership 
in recognition of his work on the active principles of 
stock-poisoning plants. The iresults of his work have 
been published in various journals and bulletins. 

Dr. Carl S. Cragoe, physicist, Bureau of Standards. 
Dr. Cragoe was elected to membership in recognition 
of his work on the thermodynamic properties of am¬ 
monia and of petroleum products. 

Dr. Leon Francis Curtiss, physicist, Bureau of 
Standards. Dr. Curtiss was elected to membership 
in recognition of his investigations in radioactivity 
and cosmic radiation. 

Dr. Francis Marion Dcfandorf, physicist, Bureau 
of Standards. Dr. Defandorf was elected to member¬ 
ship in recognition of his contributions to the science 
of electrical measurements, particularly in the field of 
high voltage. 

Herbert N. Eaton, acting chief of the hydraulic 
laboratory, Bureau of Standards. Mr. Eaton was 
elected to membership in recognition of his work in 
aeronautics and hydraulics. He has written numerous 
articles on aeronautic instruments. 

PRESENTATION TO PROFESSOR CONANT 

Thb William H. Nichols Medal of the New York 
section of the American Chemical Society for 1032 
was presented on March 1 to Professor James Bryant 
Conant, chairman of the division of chemistry at Har¬ 
vard University, in recognition of his work in organic 
chemistry, particularly in tlm chemiistzy of chloro¬ 
phyll 


m 

pressor Arthur E. Hill, of New York University, 
made the presentatioD. Other speakers were Pro¬ 
fessor James F. Norris, of the Masaachusetts Institute 
of Technology, who discussed Professor Conant's per¬ 
sonal career, and Professor Hans T, Clarke, of the 
College of Physicians and Surgeons, Columbia Uni-^ 
versity, who recounted his scientific accomplishments. 
Mr. Walter S. Landis, chairman of the New York 
Section of the American Chemical Society, presided. 

The Nichols Medal, established in 1903, is one of 
the most distinguished honors in American chemical 
science. The award, made for the research published 
during the past year, which in the opinion of the jury 
is most original and stimulative to further research, 
was bestowed on Professor Couant for his work in 
organic chemistry, particularly in the chemistry of 
chlorophyll. The late Dr. Nichols, the donor, was 
chairman of the board of the Allied Chemical and Dye 
Corporation and a charter member of the American 
Chemical Society. 

Past winners include Professor William Uoyd 
Evans, of the Ohio State University, who received it 
in 1929 in recognition of his research into the struc¬ 
ture of the sugar molecule; Dr. Samuel Edward Shep¬ 
pard, assistant director of the research department 
of the Eastman Kodak Company, who was medal¬ 
list in 1930, for his work in the chemistry of pho¬ 
tography, and Dr. John Arthur Wilson, of Milwaukee, 
honored in 1931 for achievement in colloid chemistry, 
applied particularly to leather and sanitation. 

Professor Conant, who was born in Boston in 1893, 
is a graduate of Harvard University, where he re¬ 
ceived the A.B. in 1913 and the Ph.D. in 1916. He 
served during the war as lieutenant in the Sanitary 
Corps, and later became major in the research division 
of the Chemical Warfare Service. An assistant pro¬ 
fessor of chemistry at Harvard after the close of the 
war, he became associate professor in 1925, and full 
professor in 1927. He is a former chairman of the 
organic division of the American Chemical Society. 
He is the author of ^^Organio Chemistry/’ joint 
author of “Practical Chemistiy,” and editor-in-ehief 
of Volumes II and IX of “Organic Syntheses.” His 
research has included work in reduction and oxidation, 
hemoglobin, free radicals, a quantitative study of 
organio reactions, besides the chemistry of chlorophyll. 


SCIENTIFIC NOTES AND NEWS 

AppouraxiENT o£ Dr. Vannmr Buah as vioe-presi' engineering ainoe 1923. Dr. Bnah was also elected « 
dent of the Maasachnsetts Institute of Teehnology was ntember of the corporation and will be dean of engi< 
annouBeed by President Eari T. Compton following neering. Pkna have been made for the aubdiviaioBi 
the regular meeting of the eorporatioa on March 9, into the School of Soienee, the School of 
He .hip been a nnwher of the fae^ty of eleotrioal the B^ool of Aiehiteoture, the Division of Hutaanitiws 
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and the Division of Industrial Cooperation. Dr. 
Samuel C. Prescott, head of the department of biology 
and public health, will be dean of science, and Pro¬ 
fessor William Emerson, head of the department of 
architecture, will be dean of architecture. 

Dr. Thomas Howell, superintendent of the New 
York Hospital since 1909, has been appointed 
assistant director of the New York Hospital-Comell 
Medical College Association. The association is the 
coordinating agency which will open the new medical 
center of the two institutions, between Sixty-eighth 
and Seventy-first Streets, along the East Rivei’, on 
September 1. Dr. Howell will have charge of the 
general hospital activities, particularly of iinancial 
management. 

Dr. Koland Thaxteu, emeritus professor of crypto- 
gamic botany, and honorary curator of the Farlow 
Herbarium at Harvard University, has been elected a 
corresponding member of the Bavarian Academy of 
Sciences in Munich. 

M. Aohard, professor of clinical me<Ucine at Paris, 
and Dr. Rohmer, professor of pediatrics at Stras¬ 
bourg, have been elected foreign corresponding mem¬ 
bers of the Belgian Royal Academy of Medicine. 

Mr. Vernon Bailey, of the U. S. Biological Sur¬ 
vey, was one of eight honored at the first presentation 
of the award of The Silver Beaver of the Boy Scouts 
of America, consisting of diploma and medal for “dis¬ 
tinguished service to boyhood,” conferred by the or¬ 
ganization's national council upon the recommenda¬ 
tion of the District of Columbia executive board. The 
citation was “Mr. Bailey, senior biologist of the U. S. 
Biological Survey, became a scoutmaster in 1912 and 
has continued with the scout movement in various 
leadership capacities ever since. He has made a large 
contribution to scouting, developing interest in biology 
through the troop and camp museum, in nature under¬ 
standing and outdoor lore.” 

The New York Endocrinological Society was or¬ 
ganized by a group of physicians at the Town Hall 
Club, New York City, on January 29, and had ita 
second meeting, February 20, at the same place. The 
following officers were elected: Dr. Walter Timme, 
president; Dr, Freeman Ward, vice-president, and 
Dr. Louis Berman, secretary-treasurer. 

At the annual general meeting of the British Asso¬ 
ciation of Economic Biologists held on February 26, 
the following were elected officers and council for 
1932: President, Dr. W. B. Brierley; Vice-presidents, 
Dr. W. R. Thompson, Mr. A. D. Cotton; Honorary 
Treasurer, Dr. J. Henderson Smith; Honorary Edi¬ 
tors, Dr. W. B. Brierley, Mr. D. Ward Cutler; Hon¬ 
orary Secretaries, Professor J. W. Munro, Professor 


W. Brown; Council, Mr. W. Buddin, Mr. A. D, Cot¬ 
ton, Mr. C. T. Gimingham, Mr. K St. J. Cartwright, 
Mr, A. M. Massec, Dr, J. N. Oldham, Mr, R. C. Wood¬ 
ward, Dr. R. N. Chrystal, Dr. W. R. Thompson, Dr. 
M. A. Tincker, Dr. W. M. Ware and Mr, E. R. 
Speyer. 

Dr. John J, Kindred, a specialist in mental dis¬ 
eases and formerly for ten years member of the XJ. S. 
House of Representatives, has be<m appointed pro¬ 
fessor of medical jurisprudence in the law department 
of Stetson University, DeLand, Florida. 

Dr. Hermann Rein, professor of physiology in the 
University of Freiburg in Breisgau, has been called to 
Gottingen. 

The Council of the University of Melbourne has 
passed a resolution expressing to Mr. F. Chapman, 
Commonwealth paleontologist, on his retirement from 
the position of part-time lecturer in paleontology 
after twelve years' service, its thanks for the help 
which by his wide knowledge and great experience 
of paleontology he has rendered to the geological 
department of the university. 

Mr. William H. White has been appointed leader 
of the division of truck-crop and garden insects 
in the Bureau of Entomology. He had been acting 
in charge of the division since Mr. J. E. Graf resigned 
in March, 1931, to become associate director of the 
U. S. National Museum. Mr. White has been asso¬ 
ciated with the bureau for more than fourteen years. 

Mr. Inman F. Eldredge, for sixteen years in the 
Forest Service and for the last six years forest man¬ 
ager of a 200,000 acre private forest property in 
southeastern Georgia, on which he has been develop¬ 
ing intensive forest management, has been appointed 
by the Forest Service director of the forest survey 
in the south, which is part of a nation-wide survey. 

Mr. D. j. Mahony has been appointed director of 
the National Museum, Melbourne, Australia, in suc¬ 
cession to James A. Kershaw, who retired last year. 

Mr. Emanuel Fritz, associate professor of for¬ 
estry, University of California, has been reelected 
editor-in-chief of the Journal of Forestry, the official 
prgan of the Society of American Foresters. 

The Sixth International Botanical Congress will be 
held at Amsterdam from September 9 to 14, 1935. 
An executive committee has been formed, the presi¬ 
dent of which is Professor Dr. F. A. F. C. Went 
(Utrecht), while Professor Dr. J. C. Schoute (Gron¬ 
ingen) will act as vice-president, Dr. W. C. de Leeuw 
(Bilthoven) as treasurer and Dr. M. J. Sirks (Wagen- 
ingen) as secretary. 

Dr. Samuel H, Williams, professor of zoology at 
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the University of Pittsburgh, has been appointed a 
member of the Pennsylvania State Game Commission 
by Governor Pinchot. 

Sib Rot Lister Robinson, technical cominiBaioner 
in the British Forestry Commission, has been ap¬ 
pointed chairman of the commission, to succeed Sir 
John Stirling-Maxwell, who will retire this month. 

The Massey Scientific Research Fellowship of the 
value of £400 per annum, recently established at Uni¬ 
versity College, Nottingham, for the purpose of pro¬ 
moting research on cancer by physical and ehemica! 
methods, has been awarded to Mr. L. A. Woodward. 

In addition to the grants recorded in Science last 
week the Committee on Scientific Research of the 
American Medical Association has given a grant to 
Dr, D* W. Bronk, professor of biophysics in the School 
of Medicine, University of Pennsylvania, to aid him 
in his work on the nervous regulation of the circula¬ 
tion. Dr. Solomon Rosokofi with Wilson D. Langley, 
of the department of biological chemistry of the Medi¬ 
cal School of the University of Buffalo, have received 
a grant to be used for the study of ketosis in the wliit<^ 
rat. 

Dk. John T. Gamble, professor of biology at Thiel 
College, has been selected as visiting professor of zool¬ 
ogy at the University of Pittsburgh Lake Laboratory 
for the summer of 1932. Dr. Gamble takes the place 
of Professor Samuel H, Williams, associate director 
of the Lake Laboratory, who has been granted leave 
of absence. 

PnoFKssou George C. Embody, professor of ento- 
mology in the New York State College of Agriculture 
at Cornell University, has left on a mission to Cali¬ 
fornia to study the problem of replenishing the game 
fisheries of that state in conference with Dr. J. 0. 
Snyder, formerly of Stanford University, and Mr. 
John R. Farley, of the California Fish and Game 
Commission. 

Dr. Esmond R, Long, professor of pathology, Uni¬ 
versity of Chicago, delivered the annual lectures in 
pathology at the Ohio State University College of 
Medicine, on February 26, The first lecture was given 
before the faculty and student body on “A Survey of 
the Origins of Modern Pathology” and the second to 
the faculty, the students and the medical profession of 
Columbus on “The Exudative Phenomena in Tuber¬ 
culosis.” 

Dr. Pbedebiok H. Getman, of Stamford, Connecti¬ 
cut, lectured on the Joseph H. Johnson Foundation at 
Pomona College, Claremont, California, during the 
month of February, giving five lectures on “Electrode 
Pot<mtialfl“ and two lectures on “Color Photography.” 


Db, a. F. Blakeslee, of the department of genetics 
of the Carnegie Institution of Washington, lectured on 
February 16 before the students of the science depart¬ 
ments of Barnard College on “Taste Worlds We live 
In.” 

De. Carl J. Wiggers, head of the department of 
physiology of the School of Medicine of Western Re¬ 
serve University, Cleveland, sailed from New York, 
March 10, by way of Panama Canal, for San Fran¬ 
cisco, whore he will address the meeting of the Amer¬ 
ican College of Physicians on April 6. His subject 
will be “Arterial Sclerosis and Hypertension,” 

The forty-fourth annual meeting of the American 
Physiological Society will be held at the University 
of Pennsylvania from April 27 to 30. The first scien¬ 
tific session will bo held on the morning of April 28, 
the previous day being devoted to informal meetings, 
council meetings and visits to the various medical 
schools and public institutioiiB. 

The American Society of Agronomy and the Amer¬ 
ican Society of Plant Physiologists will hold a joint 
meeting on July 11, 12 and 13 at the Wisconsin Col¬ 
lege of Agriculture. 

The centenary meeting of the British Medical As¬ 
sociation, under the presidency of Dr. William George 
Willoughby, of Eastbourne, will be held in London, 
beginning with tlie annual representative meeting on 
July 21. The annual general meeting will be held 
on July 25, and the incoming president, Lord Dawson 
of Penn, will give his inaugural address on July 26. 
The scientific sessions will be held from July 27 to 29. 
The centenary dinner of the association will take place 
July 28. There is to be a pilgrimage to Worcester on 
Sunday, July 24, to unveil memorials to Sir Charles 
Hastings, founder of the association. 

The Woman's Medical College of Pennsylvania held 
an open scientific meeting at the college building, 
March 11, marking the eighty-second anniversary of 
its founding. Dr. Edward B. Meigs, Washington, 
D. C., was the speaker of the evening on “The Nutri¬ 
tive Value of Milk.” 

The Society of Chemical Industry has formed a 
food group among the members of the society. For 
the present, at least, there is no additional subscrip¬ 
tion beyond the usual dues for membership in the 
society. Further information will be furnished on re¬ 
quest to Foster D. Snell, honorary secretary of the 
American Section, 130 Clinton Street, Brooklyn, New 
York. 

Nature reports that in view of the present situa¬ 
tion, and the recent appointment of Dr. C. P. Blacker 
AS general secretary of the Eugenics Society, the sal- 



Axied appointment of Mrs. G. B. S. Hodson will teis 
ininate next August. Mrs. Hodson is to continue to 
work in dose association with the society as a mem¬ 
ber of the council| and so secure tlie oontinnation of 
the ougenio work already begun in different parts of 
Great Britain. This arrangement leaves unaffected 
Mrs. Hodaon’s position as honorary administrative 
aeoretary to the International Federation of Eugenie 
Organizations. 

Thk lighting research laboratory of the General 
Electric Company and tbo department of research in 
physiological optics of the J^artmouth Medical School 
were awarded gold medals on March 8 by the Distin¬ 
guished Service Foundation of Optometry for sep¬ 
arate outstanding achievements in eye research. Dr, 
Karl Compton, president of the Massachusetts Insti¬ 
tute of Technology, presented the medals on behalf of 
the foundation. The awards were made as a part of 
the convention of the New England Council of Op¬ 
tometrists. Investigations by Dr, M. Luckiesh, director 
of the Nela Research Laboratory at Cleveland, and 
his colleague, Frank K. Moss, related to the part 
proper illumination plays in conserving human eye- 
eight and resulted in the creation of a new science of 
seeing, a combination of lighting and optics scieutid- 
cally applied. The Dartmouth department was 
awarded a medal for its discovery of a hitherto un¬ 
recognized type of eye defect, due to small differences 
in the size and shape of ocular images, and the devel¬ 
opment of apparatus and lenses to detect and remedy 
such defect. The previously unrecognized type of eye 
defect was found to be an unsuspected cause of head¬ 
aches, eye strain and various systemic disturbances 
not relieved by any retractive correction. 

The Storrow Fellowships, under the division of 
geology and geography of the National Research 
Council, are to be continued during the coming year 
through a personal gift of funds to Mr, Arthur Keith. 
The fellowships arc intended primarily to assist stu¬ 
dents of promise in fitting themselves for a career of 
research in geology or geography, and particularly in 
the later stages of their preparation which might 
otherwise be beyond their reach. Applications for 
fellowships should lie addressed to Mr. Arthur Keith, 
U. S. Geological Survey, Washington, D. C., who is 
chairman of the fellowship committee, and should 
reach him on or before the end of March. Letters in 
support of an application should also be furnished 
by persons who are acquainted with the character, 
record or plans of the applicant. 

Thk main laboratory of the Dominion Biological 
Station was destroyed by fire of undetermined origin 
on March 9. Valuable equipment and records were 
housed in the laboratory, whidi was located in Brandy 


near Point, a ooaaiderable distanea from 
the main section of St. Andrews. Its value was esti¬ 
mated at $80,000. 

Aocordikg to an Associated Press dispatch the 
Senate moved on March 10 to pave the way for ac¬ 
ceptance of a»$4,000,000 gift from Mr. John D. Rocke¬ 
feller, Jr., for roads in the Acadia National Park in 
Maine by adding to the Interior Department appro¬ 
priation bill $250,000 for moving the Otter Cliffs 
Naval Radio Station, which now blocks the route. 
The amendment was sponsored by Senator Porter 
Hale, Republican, of Maine, who announced that Mr. 
Rockefeller had offered the sum. 

SciENCK Service reports that Delegate to Congress, 
Victor Houston, of Hawaii, has called attention to the 
fact that a reduction of $11,000 in the appropriation 
for the volcanology work in Hawaii and Alaska in the 
Geological Survey of the Interior Department will 
mean the dismissal of an associate topographic and 
geodetic engineer and an assistant geologist, who were 
added to the pay roll in 1932, also two local observers 
or field assistants in Alaska who look after the seismo¬ 
graphs there. T. A. Jaggar, volcanologist in charge of 
the work in these two outposts of the United States, 
wrote that the increase of funds in 1932 from $21,000 
to $32,000, allowed a complete reorganization of both 
the work and the staff, so that now “five higher officers 
are resident here (Hawaii), four with their own 
homes, and the janitor and mechanic in ad(Htion.'’ 
Under present plans, two of these higher officers will 
have to give up their jobs. 

Oke of the first shells that fell in Shanghai de¬ 
stroyed maps and charts compiled by Dr. Geoige B. 
Cressey, professor of geology at Syracuse University, 
who spent seven years and traveled 30,000 miles in 
Manchuria and in twenty-four of the twenty-eight 
provinces of China, gathering material for a geological 
survey. The documents were stored in the building 
of the Commercial Press. 

The directors of the Textile Foundation, Wash* 
ington, D. C., recently made an allocation of $100,- 
000 to be spent during the course of the next two 
years for fellowships and siffiolarships in scientific 
research for the benefit of the textile industries. These 
fellowships are: Senior fellowships. For those who 
hold a doctorate degree or who have had equivalent 
training. The normal stipend is, unmarried, first ap¬ 
pointment, $2,000; reappointment, $2,200. Marxi^ 
first appointment, $2,400; reappointment, $2,700. 
Junior fellowships. For those who hold a bachelors 
degree or who have had equivalent training. The 
imnnal stipend is, unmarried, $1,000; married, 
Scholarships. Available to seniors in good stluidua^. 
The normal stipend is $750. In addition to ^ stt* 
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pend, eoitoinary tuition und lidioratoiry £»6 b will be 
paid by tbe foundatioiL Conditional upon iBatisfae- 
tot 7 serviee^ the term of the senior or junior fellow¬ 
ship is for twelve months subject to renewal. Thirty 
days vacation will be allowed. Conditional upon 
satisfactory service, the term of the scholarship is for 
the academic year. All eommunications should be 
addressed to Edward T. Pickard, Secretary, The Tex¬ 
tile Foundation, Commerce Building, Washington, 
D. C. 

Thk State University of New Jersey, now operated 
in conjunction with Rutgers Collie, at New Bruns¬ 
wick, is the ultimate beneficiary of the bulk of a 
$128,000 estate left by Edward Randolph Wood, law¬ 
yer and business man, who died on February 14 in his 
ninety-second year. Mrs. Wood receives the income 
from the estate during her lifetime. Mr. Wood sug¬ 
gested that it be devoted the study of the elimina¬ 
tion and destruction of animal and vegetable pests/’ 
Red Oaks, the Wood summer home at Richland, N. J., 
near Vineland, is to be held ^^as a residential, social 
and educational center or home” for ofl&oers, faculty 
members, students or others connected with the uni¬ 
versity. 

Ths annual exhibition of current developments and 


m 

activities in the field of mechanical and electrical engi¬ 
neering given jointly by the Yale Branch of the Amer¬ 
ican Institute of Electrical Engineers and the Tale 
Branch of the American Society of Mechanical Engi¬ 
neers was held on March 7. The exhibition, staged 
entirely by students in the Sheffield Scientific School, 
gave a comprehensive survey of the part played by the 
mechanical and electrical engineer in modem civiliza¬ 
tion. Many of the exhibits were so arranged that the 
internal operation of the apparatus could be seen. 
The use and working principle of new machinery was 
explained by students; public utilities, such as a gas 
manufacturing plant, was shown working in minia¬ 
ture. Various movements in the development of ma¬ 
chinery was illustrated by models; industrial and re¬ 
mote control systems were in operation in various 
parts of the exposition demonstrating their uses and 
conveniences. All the exhibits were in operation. 

Th£ will of the late Dr. William H. Nichols has 
been appraised, and it is announced that half the re¬ 
siduary estate (less certain legacies) bequeathed to 
New York University, amounts to $3,670,401. Other 
bequests, amounting to $795,000, include $250,000 to 
the Polytechnic Institute, Brooklyn, and $50,000 to 
the American Chemical Society. 
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THE CONTROL OP INJURIOUS ANIMALS 

Undkb the caption "The Control of Predatory Mam¬ 
mals,” Mr. H. E. Anthony^ expresses strong disap¬ 
proval of the injurious-animal control activities of the 
Biological Survey, U, S. Department of Agriculture. 
He refers to organized propaganda carried on for 
several years by a small group, obviously seeking to 
discredit and obstruct the work. 

Some of the opponents of the injurious-animal con¬ 
trol policy of the survey are men of high attainment 
in their professions. Their sineerity and motives are 
beyond question. Most amazing to me, therefore, has 
been the apparent willingness of men, who I supposed 
were trained in the application of the scientific 
method, to accept as factual evidence misleading half 
truths and irresponsible criticisms. The attack, with 
its emotional appeal, is based mainly upon mis¬ 
directed sentiment and distorted concepts of wild life 
in relation to human welfare. Its unscientific basis 
is tikown by the absence of evidence that the value of 
injimouB-animal control has been given any serious 
considcarstion by the opposition. 

Mr. Anthony mentions tiie appointment by the 
AmsEriean Sodety of Mammalogists at the New York 
moating of May, 1930, of a committee, of which he is 
ebdrsaan^ on the problems of predatory-animal con¬ 
trol; iiill^ttcted,^ states, attempt a oritieal inves- 
t teirca, 74: pp. 28Ml$0, Sept. 1$, 1931. 


tigatioD of actual conditions in the field.” The report 
of the committee as read by him at the Philadelphia 
meeting of May, 1931, consists of sweeping denuncia¬ 
tion of the predatory-animal control work of the sur¬ 
vey, without presenting any definite evidence obtained 
either by members of the committee or by its field 
investigators upon which such drastic oonolusions 
could properly be based. There was an exchange of 
field reports, and since Anthony has used parts of 
survey reports that suited his purpose, it is only fair 
to quote from that of the only committee member who 
undertook extensive field studies. 

Dr. C. T. Vorhies, an experienced field naturalii^ 
of the University of Arizona, designated to study field 
conditions in Arizona, New Mexico and Texas, ap¬ 
proached the subject in a scientific spirit and sub¬ 
mitted a report of 140 pages, embracing a fair review 
of the situation. His report was mildly critical of 
some features of the survey's control work and highly 
oommendatory of others. He says: 

. . . after my own enlightening experience of the past 
several weeks, I may say frankly that I sincerely wish 
that all other members might have hod the opportunity 
1 have had for field observation <n ihit particular Kas 
[italics his]* After more than twenty years in the West, 
and a considerable eseperienoe in the field, this was an 
eye opener for me! One’s personal insight into the 
whole of the problem is so enlarged (perhaps modified) 
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that X BUffpcct that other members of the Committee will 
find difficulty in understanding my views and report. 
Tor example, one may readily believe from merely read¬ 
ing the reports of the large numbers of animals killed 
by the Survey that extermination of certain forms will 
soon result. But weeks of travel over this territory, 
observation of its great extent compared with the small 
areas actually worked at any one time or in any one 
year, and of the actual presencie of a plentiful supply of 
these animals is not only enlightening but reassuring. I 
am deeply concerned that this committee shall not too 
readily accept and adopt irresponsible criticisms as their 
own, through lack of pertinent information, or through 
lack of actual contact with field conditions of this 
problem. 

Other passages from the report of Vorhies show 
broad grasp of the practical considerations involved 
and are favorable to the survey, but are ignored by 
the committee’s report. 

Passing from predatory animals to injurious 
rodents, Mr, Anthony reechoes the criticism of others 
of the use of thalUum os a poison based on statements 
by Dr. Jean M, Linsdale, in The Condor.^ Special 
Publication No. 109, ‘The California Ground Squirrel 
Control Program,” issued late in 1931 by the Califor¬ 
nia State Department of Agriculture, presents the 
other side of the thallium situation and the results 
of an investigation of Linsdale’s “cases.” The cases 
seem to consist largely of unverified reports, which, 
accepted as facts, prove on investigation to be largely 
misrepresentations that led to sweeping and erroneous 
conclusions. According to the state publication, some 
of the alleged “cases” of thallium poisoning are from 
areas in which no thallium has ever been used. 

Dr. Joseph Grinncll, in an editorial in the same 
number of The Condor (pp. 131-132), indorses Lins- 
dale’s “findings,” and adds some speculations of his 
own. The publication of the California Department 
of Agriculture {op. cit., p. 18) refers to GrinneH’s 
editorial and comments as follows: 

It carries the implication that one third of the area 
of California is being repeatedly poisoned with thallium, 
when as a matter of fact, a survey recently completed 
by the State Department of Agriculture shows that less 
than 6 per cent of the area of California has ever been 
treated with thallium grain. . . , The supplementary use 
of thallium is largely rendering rotreatment unnecessary 
and., remarkably reducing the amount of poison used on 
definite areas. 

Assuming the rfilo of a statistician, Qrinnell in¬ 
dulges in a process of calculation too devious for me 
to follow, when, apparently multiplying dead animals 
found by 10,000, he says; “We can figure from this 
that in the last four years not less than 50 million 

* Vol. 83, no. 3, pp. 92-106, May-^une, 1931. 


animals other than ground squirrels [italics his] have 
been killed in California through these operational” 
One of the conclusions reached by the state publica¬ 
tion {op. cit., p. 20) is that “The Condor axticle and 
editorial, designed to arouse bird lovers, conservation¬ 
ists and the general public against the continuance of 
necessary pest control work, is replete with misleading 
information and containa few ‘facts concerning the use 
of thallium.'” 

Bubonic plague in California ground squirrels, oc¬ 
casionally assuming the pneumonic form, has become 
endemic in 14 counties in California. Human oases 
occur at intervals and new foci of infection are found 
by the Public Health Service from time to time. In 
the great plague epidemics of the past, the rat carriers 
apparently became immune, as the disease receded, 
after sweeping periodically across Europe, to its 
original home in Asia. In Californio, however, it is 
established in a group of ground squirrels {Citellus) 
of wide distribution, which with our prairie dogs 
(Cynomys) and woodchucks {Marmota) are closely 
allied to Asiatic rodents believed to be natural en¬ 
zootic hosts. This alone is a sinister phase of the 
California situation that is ignored by propagandists 
against the use of thallium, a poison that, after many 
years of experiments, has afforded the only practicable 
method of controlling these animals. 

The need for control of ground squirrels in Cali¬ 
fornia has been well set forth by the same Dr. Grin- 
nell, who now inveighs against the use of poison.* 
Passages relating to the California ground squirrel 
are quoted (beginning p. 604) as follows: 

A few years ago it came into prominence as a proven 
disseminator of the dreaded bubonic plague, and it has 
become notorious for its oxceoding dostructivonesa to 
cultivated crops. 

Then on page 706: 

Ground squirrels breed upon cultivated or waste land, 
from which they invade the cultivated fields within reach 
aa well as such other lands as are not already fully 
populated. 

On page 704: 

. On open range and pasture lands these squirrels feed 
largely on alfilaria and bur clover, two of the most valu¬ 
able forage plants in the state. The squirrels are then 
serious competitors for subsistence against the flocks and 
herds upon which man depends for his own support. On 
cultivated ground these squirrels feed upon or destroy in 
other ways grain and fruit crops to a very large extent 
where present even in numbers not above those reached 
on wild land. The tendency eeeme to he to inoreaee to 

»“California Ground Squirrels,“ by Grinnell and 
Dixon, Monthly Bulletin, California State Oomnuosion of 
Horticulture, vol. 7, pp. 697-708, Nov.-Dee., 1918. 
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0 wiraatdinary numbers on cultivated lands unless effec¬ 
tively checked by man. [Italics mine.] 

And finally, page 707: 

It is hoped the facts and inferences set forth will con¬ 
vince the reader that the problem is not a simple ono 
[referring to ground squirrels], and can not bo solved 
by casual, half-hearted measures. 

Contrast the foregoing with some of Grinncirs 
Condor editorial expressions {op. cif.), as: 

There is a certain administrative type of mind to 
which the human * * use * * of all natural resources and the 
correlated elimination of anything which looks to be 
detrimental, or even not immediately and clearly of 
value, loom as the only ‘‘practical'' aims. 

And: 

In our mind, at the present moment, the wholesale 
poisoning of wild animal life (birds, carnivorous mam¬ 
mals, rodents) on uncultivated terrain, ought to cease; 
not only that, but it should be prohibited by law. 

In 1918 Grinncll pointed to ground squirrels on 
uncultivated land as a source of invasion of cultivated 
fields, and now he would prohibit poisoning them there 
by law. In such a view, obviously, not only the public 
health but economic considerations are to bo entirely 
ignored. 

The principal organizer of the cajnpaign against 
effective injurious-animal control operations appears 
to be Mr. A, Brazier Howell, whose wide-spread 
propaganda and narrow view-point, plausibly pre¬ 
sented, have undoubtedly misled many. An example 
of his methods in arousing prejudice against the work 
is bis assertion, founded on the fact that certain 
carnivores and rodents eat grasshoppers, that he can 
predict outbreaks of these insects by the course of 
injurious-animal control operations. 

Mr, HowelB elaborates on theories that seem to be 
based on his lack of understanding of wild-life condi¬ 
tions and the use of poison. He says: 

I venture to state that it is universally believed by 
biologists that as rodents are now being virtually exter¬ 
minated over largo areas by means of poison, their places 
will be taken by other, and possibly more destructive, 
forma of life. . . . Under modern methods of poisoning, 
the mortality of rodents may approach 100 per cent. 
... On the surface, then, it seems that all rodents and 
all carnivores are gone, and everything should be lovely. 

These quotations and the context show that Howell 
bases his absurd grasshopper predictions and other 
contentions on the theory that the injurious-animal 
eoxvtroi work nearly exterminates all rodents and 

^ SoiBNOK, vel. 74, p. 682, Dec. 18, 1931. 


carnivores. He has elsewhere referred to the '^broad¬ 
casting of poison bait,” apparently assuming that 
poison for rodents, at least, is regularly distributed in 
that way instead, as is really the case, of being placed 
at the holes where it is known to be consumed mainly 
by the animals for which intended. Many acres of 
unpoisoned ground, well populated by rodents of 
many kinds, commonly separate the holes of the in¬ 
jurious species where poison is placed. Any scien¬ 
tific investigation will reveal that the general rodent 
population is little disturbed by such poison opera¬ 
tions. Upon such erroneous and misleading premises 
Howell bases his case against effective control of in¬ 
jurious species, and asks the country to accept his 
conclusions. 

For those who do not have to bear the burden of 
responsibility in the solution of wild-life problems, 
often almost baffling in their complexity, it is easy to 
criticize. Some criticism must be expected and some 
may be deserved, but when criticism comes from pro¬ 
fessional zoologists it should be fair and made only 
with broad knowledge tempered with appreciation of 
all the difficulties that may be involved. Charges of 
any kind should be based upon definite scientific evi¬ 
dence, and such evidence has been sing^ilarly lacking 
throughout the obstructive campaign in progress. In 
my judgment one of the greatest handicaps to the real 
conservation of wild life in America to-day is the lack 
of harmony and concerted effort that results when 
individuals or groups who may be sincere, but misin¬ 
formed and misguided, becloud issues and adopt a 
captious and dictatorial attitude toward those charged 
with carrying on wild-life administrative work. 

E. A. Goldman 

Biological Survey, 

U, 8 . Departmekt or Agriculture 

THE GASTRIC EROSION OF METAL 

Hr. C. T. Hurst, who recently^ reported a case 
of gastric erosion of a fishhook swallowed by a fish, 
concluded that it may have taken about a year to 
reduce the former metal to a mere filament. A rapid 
gastric erosion of pieces of steel, iron or aluminum 
was sometimes observed in rabbits and guinea-pigs 
during a study of the rate of passage of inert mate¬ 
rials through the digestive tract,* but the precise 
amount of metal dissolved was not then determined. 
At present, in an attempt to analyze the mechanism 
of the production of peptic ulcers in rats by diets low 
in protein,* a study is in progress in which the amount 
of metal dissolved (weight lost) is being determined 
in the belief that it serves as on index of gastric 

^ Science, Nov. 20, 

Hoelzel, Amer. Jour. Physiol., 92, 460, 1930. 

F, Hoelzel and Esther Da Costa, Proo. Soo. Sxper. 
Biol, and Med., 29, 382, 1932. 
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aei^ty. The results obtained thus far mainly tend 
to emphasize the relation between the length of stay 
of the metal in the digestive tract and the degree 
of erosion. Thus, 100 small pieces of aluminum, 
which generally pass out of the stomach rapidly, have 
been given from time to time to rats without show¬ 
ing any loss in weight. Pieces of iron and steel, 
whieh remain longer in the stomach than aluminum, 
lost from about 0.1 per cent, (average of 200—1/16 
inch stainless steel ball-bearings) to over 5.0 per 
cent, (average of 100 pieces of No. 18 gauge soft 
iron rod). Those pieces of iron and steel that re¬ 
mained longest in the stomach (up to 10 days) 
obviously lost much more weight than the average. 
A factor that also enters here is that, after the metal 
has been roughened by the initial erosion, further 
erosion proceeds at a faster rate. In one rat that 
was given a large amount of gold and silver in addi¬ 
tion to some aluminum, a few pieces of aluminum 
rod (No. 20 gauge) remained about 3 days in the 
stomach and were eroded to the breaking point. At 
the usual gastric acidity of 0.5 per cent., or leas, of 
HCl, aluminum resists erosion more than some kinds 
of steel and mnch more than soft iron. Hence, one 
might expect a Eshbook to erode quite completely in , 
a few weeks. Either these observations on mammals 
are not applicable to Esh or Dr. HursPs allowance of 
a year’s time makes his report a typical fish story.* 

Fbkderick Hoelzel 

Department of Physiology, 

Univkbbity op Chicago 

POLYDACTYLISM IN MICE 

In a strain of mice which carried factors for pos¬ 
terior duplication Danforth, in the American Journal 
of Anatomy, v. 45, 2, 1930, recorded the occurrence 
of extra toes on a number of animals. His investi¬ 
gations did not show any indication that the factor 
which governed the polydactylous manifestations was 
in any way distinct from that which governed the 
more pronounced effects (double feet, double logs and 
finally double posterior halves of the body). Rebaud, 
in Paris, 1919, reported polydactylous animals in a 
stock of mice which had an abnormal luxation of the 
posterior feet. The manner of the inheritance was 
not determined. 

From a study of the literature which deals with 
visible characters in mice these are the only reports 
which have come to my attention that record the 
inheritance of polydactylism in stocks other than those 
which had been previously subjected to experimental 
treatment with roentgen rays. 

Within the last few months polydactylism has ex- 

<M. Dobreff, Pfiiiger *9 Art^iv, 217, 221, 192^ reports 
the finding of as high as 0.69 per cent, free HOI in the 
stomach of sharks. 


pressed itself in a six4oed condition of the posterior 
feet in thirty-seven animalB of a highly inbred 
of control mice in these laboratories. 

The strain from which the polydactylism has ariseOf 
as reported in Science (1931, 73, p. 482), recently 
underwent a mutation in hair color from chocolate 
brown to “leaden.” At the time of the color mutation 
only one six-toed animal had ever been observed in 
the stock. This polydactylous individual was in the 
direct line with that of the color mutation but left no 
polydactylous progeny. 

Among animals of the last few generations, how¬ 
ever, the polydactylism has occurred eight times in the 
original stock mice, twenty-three times in pure stock 
mutants, and six times in the progeny from outcrosses 
between mutants and four unrelated strains in which 
the six-toed character has never been observed. 

Polydactylism has been studied rather extensively in 
humans, guinea-pigs and poultry, and from these 
observations the condition is regarded as being in¬ 
herited as a dominant character, expression of the 
character being controlled by certain unknown modi¬ 
fying factors. This nucleus of inbred mice offers a 
new species on which to investigate the method of 
inheritance of the character. From the preliminary 
matings between polydactylous mice it has abready 
been shown that the six-toed condition does not breed 
as a simple recessive. 

Joseph M. Muvsat 

Boscos B. Jackson Msmoiual 
Laboratory, 

Bar Harbor, Maine 

TOXICITY OF SODIUM NITRATE FOR A 
SPECIES OF MOSS 

In an extensive series of experiments in Hampshire 
and Worcester Counties, Massachusetts, in which 
upland permanent pastures were top-dressed with 
Chilean sodium nitrate and other fertilizer materials, 
it was observed in 1929 and further eonfirmed in 1930 
and 1931 that the nitrate was toxic to Polytriokum 
commune, a species of moss. This moss is common 
on “run-out” upland pastures of the New England 
states, the amount of moss present apparently being 
inversely proportional to the amount of available 
plant nutrients in the soil. The nitrate was used in 
amounts equivalent to 30, 60 and 90 pounds of nitro¬ 
gen per acre. Toxicity was not as severe with 
pounds of nitrogen in the form of nitrate as it was 
with 60 and 90 pounds. No definite evidence of direct 
toxicity from the use of limestone, hydrated lim^ Ifi 
per cent, superphosphate or muriate of potash was 
observed in 1930. 

In 1931 a new experiment was begun in which warb 
used the following materials: (1) Chilean idttete 
soda; (2) Arcadian nitrate of soda; (3) 
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nitrate; (4) by-product anumonium sulfate; (5) cal¬ 
cium cyanamid; (6) urea; (7) potassium nitrate; 
(8) potassium chloride; (9) sodium chloride. These 
materials were applied to an area infested with Poly- 
trichum commune at the rate of 30 and 60 pounds of 
nitrogen per acre in case of the nitrogen carriers, and 
the chlorides were used in chemically equivalent 
amounts. Application was in the spring. Observa¬ 
tions made at the close of the season showed the high¬ 
est degree of toxicity from sodium and potassium 
nitrates used in the higher amounts, followed by the 
sodium at)d potassium chlorides in chemically equiva¬ 
lent amounts and by sodium and j)otaBsium nitrates 
at the smaller rates. The other nitrogen carriers, 
including cjilcium nitrate, showed no loxic effects. 

From observations thus fur made it appears that 
toxicity of certain nitrates for this species of moss 
seems to be due primarily to the sodium and potassium 
ions. However, the cationic effect seems to be linked 
somewhat with the anionic effect, for, with one excep¬ 
tion the nitrates were more toxic than the correspond¬ 
ing chlorides. This observed toxicity is not an indirect 
effect, that is, a crowding out of moss by other vege¬ 
tation, as was first supposed, but is an actual killing 
of the moss. The effect is immediate and in propor¬ 
tion to the amount of sodium nitrate applied. It is 
also cumulative, so that after several smaller applica¬ 
tions the effect is similar to that of a single larger 
application. 

A. B. Beaumont 

MaSBACHUSKTTS AORIOULTUaAn 
Experiment Station 


PREHISTORIC MOUNDS IN SOUTH FLORIDA 

Several professors connected with the University 
of Miami have been working on a mound recently 
discovered on Key Largo which is suspioiously Mayan 
in character. It is a stone structure carefully con¬ 
structed by aboriginal masons and is strikingly like 
several structures in British Honduras. The charac¬ 
ter of the pottery found in the neighborhood indicates 
a foreign origin, since there is no pottery clay in 
Southern Florida. It is black and hard like the pot¬ 
tery of Yucatan. Obsidian knives and other remains 
discovered in the vicinity of the mound are also 
indicative of foreign influences. Various canals and 
small harbors dug in this region indicate that South¬ 
western Florida was once inhabited by a numerous 
and enterprising population. The Mayans were great 
seamen and traders and it is more than likely that 
they settled in Florida. The abundance of game, 
especially fish and shell-fish, would have been a great 
attraction. There is reason for believing that the 
Calusas were of Mayan stock and that even the 
Seminole may have Calusa blood in his veins. This 
region will be included in the proposed National Ever¬ 
glades Park and it is hoped the Semiuoles may be 
used for guards and guides. 

The University of Miami, under whose auspices the 
preliminary researchers have been made, will continue 
its investigations in this region and will later publish 
fully the results of its studies. 

John C. Gifford 
Alfred H. Gilbert 

CoEAL Gables, Florida 
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ComitS national fran^^is de Giodieie et Geophysique, 

Aseemhlie g^n^rale du 9 mai 1931, Au Secretariat 

general du Comity. Rue d^Anjou, 78, Paris 8e. 

This publication gives the proceedings of the 1931 
annual meeting of the French National Committee 
on Geodesy and Geophysics. These proceedings cover 
only some nine pages. The remainder of the volume 
of over 90 pages is occupied with reports of the sec¬ 
tions dealing with the various special branches of 
geophysics and with membership lists. The reports 
themselves are summaries, or sometimes summaries of 
summaries, so it would be rather absurd to carry the 
process of summarization still farther in this review. 
The reviewer will therefore confine himself to making 
a few general remarks, based on this publication as a 
text, and to mentioning a few of the items found 
iDerely because they happen to be connected with fields 
of work in which he is especially interested or to 


strike his fancy as odd or noteworthy. A different re¬ 
viewer would no doubt find texts for different sermons 
and would single out different items for special men¬ 
tion. 

It is instructive to read publications of this sort. 
They bring before the reader the great diversity and 
the wide ramifications of geophysics and, in spite of 
these, its essential unity. The subjects treated in the 
different sectional reports vary greatly, but the mem¬ 
bership of the sections overlaps extensively (just as 
it does in the case of the American Gfeophysical 
Union), and everywhere problems are encountered 
that concern more than one section. Geophysics ex¬ 
tends on one side into geology and geography, on the 
other sides into technical physics and astronomy. If 
any one is to be immune from the dangers of too 
narrow specialization, the geophysicist ought to be. 

The meeting of the French National Committee 
looked both to the immediate past and the near future. 
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Much space was given in all sectional reports to the 
meeting of the International Geodetic and Geophysical 
Union that hod been held at Stockholm the year be¬ 
fore; and much space also, especially in some sec¬ 
tional reports, to the plana for the International 
Polar year of 1932-33. 

It is interesting—at least to a geodesist—to note 
that the French section of geodesy has the largest 
membership of all the sections (nearly the reverse is 
true of the American Geophysical Union). Not all 
the members of the section are professional geodesists. 
Perhaps the explanation is that the place of geodesy 
in general geophysics is something like that of anat¬ 
omy in the medical sciences; that is, geodesy like 
anatomy, is a fundamental subject, some knowledge 
of which is required by the specialist in other sub¬ 
jects. 

In the Section of Geodesy considerable attention 
was paid to gravity at sea. It was hoped that Dr. F. 
A. Vening Mcinesz, of Holland, who has perfected a 
method for obtaining accurate values of gravity at 
sea by means of a specially constructed apparatus 
used aboard an immersed submarine, would be ad¬ 
mitted to a French submarine to take observations and 
to train others in the art. At the last moment, how¬ 
ever, these plans had to be cancelled because of objec¬ 
tion on the part of the Naval General Staff. It may 
be added, however, that since the date of the meet¬ 
ing here reported, the work of obtaining gravity at 
sea lias made notable progress. Many observations 
of gravity over the Mediterranean have been made 
with Meinesz’s apparatus in an Italian submarine; 
Meinesz himself is at this writing (February, 1932) 
engaged in his second gravimetric campaign in an 
American submarine operating among the West 
Indies and the Bahamas; and only Meinesz’s depar¬ 
ture for the United States to take part in this cam¬ 
paign prevented his acting as instructor to a French 
hydrographer and a French naval olERcer who were 
to be sent to Holland to be trained by him. It is 
therefore to be supposed that eventually the French 
navy will participate in tliis important work. 

Mr. Holweek and Father Lejay have developed an 
apparatus for the rapid determination of gravity, of 
which great things are hoped. In principle it is a 
metallic atrip clamped to point upward and to execute 
elastic vibrations. The vibrations are greatly slowed 
down by means of a load applied to the strip. The 
slowing down varies with the intensity of gravity, 
hence the period of vibration under the combined 
effects of the elasticity and of the load may be used 
to determine relative gravity. The crucial question is: 
will the elastic properties of the metal remain suf- 
ffeienUy constant with age and usef 


The Section of Seismology reports plans for a 
first-class earthquake observatory at Martinique. More 
observatories like this are needed in this unstable 
region and its nearness to Mont Pel4 will add to its 
value. The Union of Socialist Soviet Republics in its 
Stockholm report tells of very extensive plans for 
seismologicol study. If fully carried out, they will 
add much to our knowledge. 

One more item in the report of the Section of 
Seismology deserves mention, though it is of a quite 
different order of magnitude, so to speak, from the 
comprehensive plans of tlio Soviet Government At 
Le Mans (in Maine, France, not Maine, U. S. A.) 
there was a seismologicol station maintained by the 
energies of one man and the support of the com¬ 
munity. This one man, Mr. Jagot, did an excellent 
work not only in maintaining the station but in 
arousing popular interest in the subject and in spread¬ 
ing a knowledge of it. Now, being 77 years old, he 
feels compelled to retire. It would be a fine thing 
if competent amat<*ur3 in science were everywhere 
more numerous and were also interested in spreading 
a knowledge of science. Seismological institutions 
also might well consider whether they should not give 
more attention to popularizing their subject. 

The Section of Seismology also reports that for 
lack of radio apparatus many French aeismological 
stations are unable to take advantage of the seiamo- 
logical broadcasts sent out from time to time from 
the U. S. Naval Station at Arlington along with the 
daily weather forecast. By way of explanation it may 
be added that these messages result from inter¬ 
national cooperation and from the collaboration of 
stations in the United States, Canada and the Pacific 
area, of the Coast and Geodetic Survey, of the Jesuit 
Seismological Association and of Science Service. 

The report of the Section of Oceanography men¬ 
tions the possibility of adapting the Fav4 tide-gauge, 
which is a pressure gauge for use at sea, to the study 
of surface waves, adding that experimental worit on 
these short-period surface waves is much needed. The 
report also mentions the formation of an international 
committee to study the so-called (and miscalled) tidal 
waves (in French “raz de mar^e).” Presumably these 
'^tidal waves” are solitary waves or small groups of 
waves caused by submarine earthquakes. Borne less 
misleading term than .^'tidal wave” is needed and the 
noncommittal Japanese word tmnami has been sug¬ 
gested but has so far found no general aceept^nee. 
(This comment on nomenclature is the reviewex^'a, xtot 
the report's). In the report of the same Beetion are 
some interesting remarks on the fallibility of ^atcr 
temperatures as an indication of the neameae of ioe- 
bergs. 

The Section of Hydrology reports a test to 





ch^k the operations of a mag^eian^ presamably—rom 
the eontext—a ftnder of water by means of a divining 
rod. As was to be expected, the so-called magic was 
found to yield no results of value. The section is re¬ 
ported to be on the lookout for further tests of this 
sort in order to clear away superstition and increase 
real knowledge. This raises the question of the duty 
of scientific organizations when they encounter super¬ 
stitious beliefs in their special fields. Should they 
sit back and do nothing, on the theory that a super¬ 
stitious man is immune to reason and that attempts 
to argue him out of his superstition are pure waste 
of energy, or should tn^ery opportunity be sought not 
only to diffuse knowledge but also to combat super¬ 
stition T 
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Two difiOculties are more than once referred to that 
are familiar enough to geophysicists on this side of 
the Atlantic also. One is the difficulty in getting 
money for geophysical work; the other is the unwill¬ 
ingness of organizations engaged in commercial 
geophysical work to make their results public in 
order that general scientific knowledge may be ad¬ 
vanced thereby. 

The above are samples of the nuggets that may be 
found even by a hasty perusal of what at first glance 
would seem to be an exceedingly dry routine report. 

Walter D. T^mbeet 

U. S, Coast and Geodetic Survey, 

Washington, I). C, 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A HOLDER FOR CHICKENS AND 
OTHER BIRDS 

Ik an effort to find a practical means for holding 
chickens without the aid of an assistant a board was 
designed which can be used for confining fowls 



Flo. 1. 

quickly and firmly in either ventral, dorsal or lateral 
peeitiona. 

AU board (Fig. 1) consists of a sheet of metal 
seli^rted on lege to form a low table and a loop 
to eonfonn somewhat to the ahape 






S16 


SCIENCE 


voL. 76, m. im 


of the chicken’s body, hinged to one end (C). A 
long notch (D), li" across, cut lengthwise in the 
board with two circular perforations (E) located 
on either side and joined to it, provides a place for 
the legs and sternum when the chicken is in the 
ventral position, and for the vertebral column and 
ilium when in the dorsal position. The loop (C), 
which can be attached at various points (G) depend¬ 
ing on the size of the chicken, fits over the body in 
either the dorsal or ventral position and holds it 
firmly against the board. It Ls fastened with the 
chain and spring (F). Another chain (L) holds 
the legs when a chicken is fixed in the dorsal posi¬ 
tion and may be used with the loop or alone for 
fastening the body to the board. It is particularly 
useful for restraining a chicken in either the dorsal 
or lateral position with the wings through the notch 
(D). 

A detachable head holder (Fig. 2) in the form of a 
fork set at an angle of approximately 45 degrees to 
the parallel bars of the loop (C) may be easily ad-- 
justed by the set Bcrew.s (M and N). By using this 
the head may be cither raised well above the body 
or extended horizontally. 

The board is esipecially useful for bleeding chickens 
from the carotid and wing vein. It can be used for 
operations, photography and for a variety of other 
laboratory procedures. It can be made by any worker 
in sheet metal, is easily sterilized and has few* parts 
to get out of order. A larger size can be used for 
geese and turkeys. 

OSKAB SeIFRIED 
C. B. Cain 
ITaRRO WtJLF 

DKeAKTMENT OP AnIMAL AND 
Plant Pathology, 

The Rockefeller Institute 
FOR Medical Research, 

PumcETON, New Jersey 

FREEZING TECHNIQUE FOR THE HISTO¬ 
LOGICAL STUDY OF PIGMENTS IN 
AMPHIBIAN INTEGUMENT 

In a problem which is now in progress on pigmenta¬ 
tion in Triturus it became necessary to make his-' 
tological preparations. It was found that when the 
usual procedure of fixing, embedding and sectioning 
of tissue was pursued, the yellow and red pigment 
disappeared. This pigment, it was found, is very 
soluble in strong alcohols, cedar oil, aniline oil, 
xylol and strong formalin solutions. The frozen 
method of sectioning was then attempted. Trouble 
was encountered here. The skin is very thin and un¬ 
less cut fairly thick (30 to 40 microns) would roll 


and wrinkle to such an extent during the process of 
washing and staining that the section would be made 
useless. This was remedied by placing the tissue in 
a weak solution of formalin for a half an hour to 
an hour. Too strong a solution of, or too long a 
time in formalin would cause the pigment to be dis¬ 
solved. But a half hour in 10 per cent, formalin was 
sufficient and gave the desired rigidity to the tissue. 

Other disturbing factors were that, first, when mak¬ 
ing sections in warn weather, the blade would melt 
the frozen block while cutting the tissue; and sec¬ 
ondly, it was difficult to get the tissue off the blade 
before it melted. There was always groat danger of 
damaging the tissue when taking it from the blade 
in the melted condition. These disturbing factors 
were remedied by our *'ieo dam.” 

The entire procedure for sectioning and staining 
is given below: 

Place the fresh tissue in a 10 per cent, solution 
of formalin for half an hour to an hour. 

Wash the tissue in water for an hour after taking 
it from formalin. Then place in a concentrated solu¬ 
tion of dextrin for three to twelve hours. 

Build on the microtome an ‘^ice dam” of paraffin. 
This ice dam is made by wanning some paraffin and 
shaping it into a long three-sided block. Place the 
base of the block on the blade and let the block 
extend almost the length of the blade. Curve the ends 
of the paraffin block over the edges of the upper por¬ 
tion of the blade in order that the dam may not slip. 
Make the dam high enough for the water from the 
melting ic^ to flow over the back of the knife. A few 
drops of dextrin solution on the inner edge will pre¬ 
vent water from running under the dam. Place small 
blocks of ice in the dam. Keep the cutting edge of 
the knife as dry as possible by continually blotting 
off the water of condensation. 

To freeze the tissue: Place drops of concentrated 
dextrin solution on the freezing block of the miefo- 
tome and open the valve very gradually to let the 
drops freeze slowly. Then place the tissue on the 
frozen drops and add dextrin slowly until the tisane 
is finally surrounded by a small block of sugar solu¬ 
tion. The very best results are obtained when the 
valve is opened slightly. Not only is carbon dioxide 
wasted when the valve is opened ew> that a heavy 
blow of gas is obtained, but there is also the pos¬ 
sibility of the tissue freezing too hard. 

To obtain the maximum efficiency from the carbon 
dioxide, place the tank with the nozzle end at the 
level of the microtome and the base of the tank at 
least a foot higher than the nozzle level. 

As soon as the tissue is frozen, begin seotioniug* 
Hold the handle firmly in the right hand and pull the 
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knife acrose the block quickly. With a earners hair 
brush in the left hand, quickly remove the section 
from the knife before it melts. If the section melts, 
one is likely to damage the tissue in brushing it from 
the blade. 

Place the section in a Syracuse dish of Kinger^s or 
physiological salt solution. When a sufficient num¬ 
ber of sections have been made, they may be stained. 

By means of a small glass rod, headed on the end 
like a balsam dropper, remove the section from the 
solution. Ivct the section wrap around the beaded 
portion; it has been hardened enough in formalin to 
hold its shape fairly well. The section may be held 
up slightly in the solution by means of a dissecting 
needle while the glass rod is being slipped under it. 
With the section remaining on the glass rod, dip it 
into the stain for ten seconds (the stain I found best 
for this tissue was polychrome methylene blue). 
From the stain place the section into RingoFs or 


physiological salt solution. It is all right to let the 
section drift in this solution, for the stain gives it 
added rigidity so that it may easily be picked up 
again with the rod. 

Now, still by means of the glass rod, transfer the 
section to a slide on which is a drop of Brunts Glucose 
Medium. By rolling the rod through the drop of 
liquid the section can be made readily to como ofi£ 
of it. (Glycerine alone takes the stain from the tis* 
sue.) A cover slip may now be placed over the 
tissue. This must be done carefully, for the tissue 
is often wrinkled in the placing of the cover slip. 

Rubsell L. Anuersok 

Zoological Laboratories, 

University or Phtsburgh, 

AND 

Department op Zoology, 

Johnson C. Smith University, 

Charlotte, N. C. 


SPECIAL ARTICLES 


THE CULTIVATION OF A SPECIES OF 
TROGLODYTELLA, A LARGE 
CILIATE, FROM THE 
CHIMPANZEE 

The examination of several chimpanzees at this 
laboratory recently revealed that one was infected 
with a large ciliate of the genus Troglodytella. Re¬ 
ports of such an infection are not numerous and the 
organism seems to have been very little studied. 
Although this species has not been definitely deter¬ 
mined it has been studied alive and stained and found 
to answer very closely the description of T. brassarti 
var. accuminata Reichenow.**® Attention w^as at once 
directed to it in the hope that it might be cultivated 
and be used for further studies. 

At the time of the discovery, Balantidia from other 
individuals of the same group of chimpanzees were 
being cultivated. In this preliminary work the 
Troglodytella has been cultivated for a short time 
following the same technic that was used in the culti¬ 
vation of the Balantidia. The medium which has 
proven to be most satisfactory in the writer^s experi¬ 
ence for the Balantidia has also given the most en¬ 
couraging results for the Troglodytella. This medium 

1 From the department of protozoology, Johns Hopkins 
School of Hygiene and Public Health. The writer wishes 
to eamress his appreciation to Drs. Van Velkenburgh 
and Long and the Committee on Cold Research, from 
whose chimpanzee the material for this work was secured. 

® E. ReSchenow, ' ‘ Den Wiederkkuerinfueorien ver- 
wandte Formen aus Gorilla und Schimpanse,' ’ Arch. f. 
Prot., 41: 1-33, 1920. 

* *1, Buieson, * * Les infusoires oilids du tube digestif de 
I'homme et des mammifdres/’ Trav. Lab. Parasit. Fae. 

Paris, 1923, 


is that of Tanabe and Chiba* for the cultivation of 
E. histolytica. Pig serum only has been used in these 
experiments. 

Greatest success was obtained in an experiment in 
which six test tubes containing 10 cc of solution were 
inoculated with about 1 gram of fecal material con¬ 
taining Troglodytella and a few Balantidia. These 
tubes were incubated at C. The results were 

as follows: 


Tubes Serum 

1 5 per cent. 

2 5 “ 

3 5 

4 10 ** 

5 10 

6 10 


24 hra. 48 72 96 

+ + + 

+ + + + 

+ + + - 

+ f- f + 

+ + + - 

+ + + “ 


120 144 168 172 

+ + + - 

-l- + ■*■ - 

+ 4- + - 


In 24 hours many very active 2'roglodytclla and a 
few Balantidia could be seen swimming in all the 
tubes. Subcultures were made at this time from tube 
4, which seemed to contain the most ciliates. In 48 
hours the Troglodytella had apparently increased in 
numbers and a number of dividing individuals were 
seen at this time. The ciliates were very active and 
some could be seen boring into the agar slant. The 
Balantidia had also increased in numbers. At the 
end of 90 hours all ciliates in three tubes had died 
and in the other three the Balantidia had multiplied 
much more rapidly than the Troglodytella and out¬ 
numbered them. The latter, however, were still active 
and both Troglodytella and Balantidia could be seen 

* M. Tanabe and £. Chiba, * * A New Culture Medium 
for Bndamoeba hiBiolytica,** Acta Med. in Keijo, 11; 
1-4, 1928. 
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boriog; into the slants At abcmt this time unfavorable 
conditiona set in in the tubes and multiplication of 
both eiliates seemed to oeaso, and at the end of the 
seventh day, all of both types were dead. 

Five tubes were inoculated for the first subculture. 
Only two of these were positive at the cud of 48 
hours. In these two the Troglodytella seemed to have 
multiplied considerably at the end of 43 hours and 
dividing individuals could bo seen. The Balantidia 
multiplied much more rapidly, however, than the 
Troglodytella and at the end of 72 hours far out¬ 
numbered them. Both types remained active until 
the end of the sixth day when they all died. StHJond 
subcultures were made at the end of 48 hours. In 
these, twenty-four hours later, the Balantidia outnum¬ 
bered the Troglodytella, and, although the latter were 
alive at the end of 96 hours when subcultures were 
again made, only the Balantidia survived this transfer. 

This experiment was repeated several times with 
the same result and then several other media®’were 
tried but without success. It is possible that the 
failure of continued cultivation of the oiliate may not 
have been due so much to any fault of the medium 
as to the fact that such frequently repeated transfers 
does not give time for sufficient multiplication as it 
does in the case of the Balantidia, a smaller ciliate. 
This problem is being worked on at the present time 
in this laboratory. 

E, C. Nelson 

The Johns Hopkins Univkbbitt 

THE EXPERIMENTAL TRANSMISSION OP 
ANAPLASMOSIS BY DERMACENTOR 
VARIABILIS 

About a year ago the experimental transmission of 
bovine anaplasmosis by the brown dog tick, Rhipi- 
cephalus mnguinetia, was reported by the writer* 
from this laboratory. This tick, although very widely 
distributed throughout all tropical countries of the 
world, is only known to occur in Texas, Louisiana, 
Mississippi, Florida, Kansas, Ohio, Pennsylvania and 
New York so far as this country is concerned, whereas 
anaplasmosis occurs in an area which, while not yet 
well mapped, certainly extends not only beyond the 
zones within which the related disease, piroplasmosis 
(cattle tick fever), is now confined, but also outside 
the original range of enKOotic bovine piroplasmosis. 
It was pointed out, therefore, that if anaplasmosis i$ 

»E. Schumaker, "The Cultivation of BalantidiufO'. 
ooW/* The Anier, Jour. Ryg., 13: 1, 281-295, 1931. 

• Sidney Margolin, "Methods for the Cultivation of 
CatUe diliatea," Biol. Bull, 69: 8, 1930. 

TA. Schourenkova and V. Nonsine, "Le culture du 
Balantidium ooli Vovigen humaine/* La presse medicale, 
10: p. 1686, 1930. 

iG. W. Bees, "The Experimental Transmission of 
Anaplasmosis by BAipicepnaltts sanguineus/* North 
American Veterinarian, September, 1930. 


thgraui^cnit its entire range, ife sh«nd4 
judging from the distribution of ticks in the TJmted 
Btates, at least two other species of ticks os its eor- 
riers< The experimental evidence presented in the 
present paper incriminates, as a carrier of anaplaa- 
mosis, another tick, Dermacentor variabUis, a species 
important because of its wide distribution and host 
range. This tick occurs on the Pacific coast and ap¬ 
pears to be wide-spread east of a line extending south 
from the middle of the Canadian border of North 
Dakota to about Corpus Christi, Texas. It is not 
known to be present in the Rocky Mountain States. 
There is grave danger, therefore, that this tick may 
carry tliis destructive disease into many areas that 
hitherto have been considered outside the enzootic 
range of anaplasmosis. 

Experimental Conditions 

Since not only the adults but also the larvae and 
the nymphs of three-host ticks drop to the ground 
after engorging, it is necessary in experimental work 
to devise means of retrieving the engorged ticks so 
that they will not be lost in the stable litter. When 
available, therefore, bulls have been used in prefer¬ 
ence to cows since the ticks could be held in a bag 
which was attached by means of adhesive tape to tbe 
bull’s scrotum. For tbe experiments reported in the 
present paper, the bulls were purchased late in the 
fall in an area in Colorado where nothing resembling 
anaplasmosis is known to occur and were shipped 
immediately to Joanerette, Louisiana, where they 
were confined in a screened barn. A description of 
this bam in which the bulls were kept out of con¬ 
tact with biting flies and other ectoparasites except 
the ticks used in the experiments has been publiflkcd 
by the writer.* Bulls that have been held in this bam 
and not yet used for experiments were checks on the 
work; during the work herein reported five such 
checks were held and all of them remained uninfeeted. 
Furthermore, during the past three years, 08 head of 
cattle have been held in this bam, some of them as 
long as 18 months; except when experhnentaUy 
transmitted, not a single case of anaplasmosis has 
been noted. 

Experimental Pbooedube 

Many unengorged and partly engorged adults of 
Dermacentor variabUis were taken from cattle hi 
Mississippi and Florida during April and May» 1031* 
by tick inspectors under the direction of Dr. Bart* 
weO Robbins, of the U. 8. Bureau of Animal ludiss- 
try, and by Dr. T. W. Cole, of tbe D. 8. Bureau of 
Animal Industry. These ticks were sent alive to the 
laboratory at Jeanerette, ll^uiaiaaa, where tihey irere 
used as foUows: (1) Adidts wmw tdlewed W 
on a bull with clinical anaplaamoeis, the 





ovi|>osift6d in ilw Inboomtory, mi the larvae engorged 
on two aosoeptible balk; (2) the larvae engorged on 
a oUnical case of anaplaamosia and the nymphs from 
these larvae engorged on two susceptible bulls; and 
(3) the nymphs engorged on a clinical case of 
auaplaaanosis and the adnlts from these nymphs en> 
gorged on two susceptible bulls. In this way anaplas- 
inosis was transmitted to the last four of the six 
susceptible bulla, transmission occurring in the moves 
from larvae to nymph and from nymph to adult 
Since the first two bulls have not thus far reacted, 
the larvae did not “inherit’’ the infection from their 
mothers, t.e., the etiological agent of unaplasmosis did 
not persist in the eggs of the ticks in the step from 
adult to larva, as is the case with the etiological agent 
of bovine piroplasmosis. 

Test or Hereditary Transmission 

On May 20, 1931, some unengorged adults of 
Dermacenior variabilis wore permitted to engorge on 
bull No. 47, and on May 25^6 seven engorged fe¬ 
males were removed. Bull No. 47, having been 
Hpleneotomized on May 13, had clinical anaplasmosis 
during the time of this engorgement. The severity 
of this attack was demonstrated by the fact that on 
May 26, 375 erythrocytes per 1,000 were found to 
he infected with Anaplasma, The female ticks 
oviposited in the laboratory, and from June 30 to 
July 8 several thousand larvae engorged on a sus¬ 
ceptible bull, No. 71. Several thousand other larvae 
from tiieee females engorged from July 13 to July 20 
on another susceptible bull, No. 68. As stated above 
neither of these bulls has reacted to anaplasmosis. 
Their susceptibility has not yet been proved by the 
injection of virulent blood. The blood of bull No. 
47 boa, however, been proved to be capable of trans¬ 
mitting anaplasmoais by injecting about 40 cc of it 
on May 25 into a susceptible bull No. 63. No. 63 re¬ 
acted to anaplasmosis on June 9 and died on June 12. 

Larva to Nymph Transmission 

Many of the partly engorged female ticks oviposited 
in the laboratory without further engorgement; other 
females were permitted to engorge on rabbits. From 
eggs of both lots of these females many larvae 
ware hatched, and on July 7 the larvae were placed in 
a bag which was attached to bull No. 65. Bull No. 65 
had very severe clinical anaplasmosis at this time. 
He had been inoculated intravenously on June 16 
with virulent blood from bull 46 and reacted to 
Aiiaplaenioeis on July 7. On July 13 a count showed 
that 870 erythroo3rtes per 1,000 were infected with 
Anapfamuu A Wood oount on July 17 showed only 
Itl4(b000 exythroeytes per ettbic millimeter and there 
were wWk U cells. 
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The larvae engorged until July 14 and molted in 
the laboratory to nymphs which were divided into two 
lots. On July 29 one lot was placed on a susceptible 
bull, No. 62. However, on August 5 no engorged 
nymphs could be found on this bull, though many 
remained unengorged in the bag. On this date other 
nymphs wore added to those already in the bag and 
the latter was reattached to the scrotum. These latter 
nymphs wore from another lot of larvae which had 
engorged from June 28 to July 6 on bull No. 46. 
Bull No. 46 failed to react to anaplasmosis after 
blood injection on April 13. He was, therefore, 
splenectomized on June 16 and a mild case of anaplas- 
mosis was diagnosed on June 29. There was only a 
slight rise in temperature and the Anaplasma were 
never numerous but were present in the smears for 
about six weeks. The virulence of the blood of this 
bull No. 46 was proven because as stated above he was 
tlie “donor” of the blood used on June 16 to inject 
into bull No. 65. 

Only 14 engorged nymphs were removed (August 
10 to August 15) from bull No. 62, but many were 
found to have been crushed in the bag. Bull No. 62 
reacted to anaplasmosis on September 2. The incuba¬ 
tion period was, therefore, not longer than 35 days. 

On August 4, the other lot of nymphs mentioned 
above as from the larvae that engorged on bull No. 
65 were placed on bull No. 07. Thirty of them were 
removed, engorged, from August 9 to August 15. 
Bull No. 67 reacted to anaplasmosis on September 4. 
The incubation period, therefore, was not longer than 
32 days. Both bulls No. 62 and No. 67 had irregular 
temperatures, fluctuating between 102® F. and 106° F., 
until about September 15. Anaplasma were numer¬ 
ous, as were also the characteristics of severe anemia. 
On September 12 the blood counts were as follows: 
Bull No, 62, erythrocytes 2,460,000, leucocytes 14,600 
per cu mm; bull No. 67, erythrocytes 1,460,000, leu¬ 
cocytes 14,300 per cu mm. However, neither bull lost 
his appetite nor had other discernible symptoms of 
severe illness. The infectivity of the blood of these 
bulk has not yet been tested by injection into sus¬ 
ceptible cattle. 

Nymph to Adult Transmission 

Other nymphs of Dermacentor variabUis were 
secured by engorging the larvae on rabbits. On July 
14 several hundred of these nymphs were plaeed on 
bull No. 65. Seventy-six of them Migorged and were 
removed on July 20 to 22. Bull No. 65 was con¬ 
valescing from anaplasmosis during this time, having 
reacted, as noted above, on July 7. He was still 
weak and very anamio and occasional Anaplaama 
ootdd atiU be found in the smears. The eegorged 
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nymphs molted in the laboratory to adults and on 
August 10 about half of them were placed on bull 
No. 73, the other half on bull No. 74. Between 
August 17 and August 21, live engorged females were 
removed from No. 7.'1 and 9 from No. 74. A number 
of males, not counted, were also removed from each 
bull. Bull No. 73 reacted to anaplasmosis on Septem¬ 
ber 13, and bull No. 74 on September 14. The incuba¬ 
tion periods were, therefore, not more than 34 and 35 
days, respectively. 

Discussion 

The data of the present paper appear to warrant 
the following general statements: 

1. Larvae of Dertnacentor variabilis may acquire 
anaplasmosis by engorging on a carrier, i,e., a bovine 
in which the blood carries the etiological agent of this 
disease, and nymphs which develop from these larvae 
may transmit anaplasmosis to susceptible bovincs. 

2. Nymphs may become infected by engorging on 
a carrier, and adults which develop from these nymphs 
may transmit anaplasmosis to susceptible bovincs. 

In the present experiments the adult female ticks 
which engorged on carriers did not transmit anaplas- 
mosis to the larvae of the next generation. More 
experimental work is needed, however, to determine 
whether or not hereditary transmission by this tick 
may occur. Had the experiment been tried, the 
nymphs or the adults of the second generation might 
have transmitted the infection, even though the larvae 
failed to do so. Furthermore, it may be possible for 
females to become infected either from larvae or 
nymphs rather than from engorging directly on a 
carrier and to transmit the disease to the larvae^ 
nymphs or adults of the next generation. 

It is possible, though not at all probable, that the 
nymphs and the adults which were used with success 
in the experiments of the present paper ^‘inherited’' 
their infections from the adults which were sent from 
Mississippi and from Florida. Be that as it may, the 
important feature of this work is that Dermacentor 
variabilis, which is one of the most widely distributed 
ticks in the United States, will serve in the transmis¬ 
sion of anaplasmosis. This discovery warrants the 
serious attention of all those engaged in dairying or 
in the production of beef cattle because, as stated 
above, this destructive disease may be spreading at 
the present time into new areas. 

It has been found that ticks of several genera can 
and do transmit anaplasmosis in various parts of the 
world, and with this evidence to the effect that the 
etiological agent of the disease has so little specificity 
in its retjuirements for an intermediate host one is 
safe in assuming that other ticks, not yet known to 
transmit anaplasmosii in the United States, actually 


do transmit it. Certain ones of these ticks, if in¬ 
criminated, would suffice to make the known distribu¬ 
tion of anaplasmosis coincide with the known distri¬ 
bution of carriers. 

It is of interest to note that D. variabilis, convicted 
here of carrying anaplasmosis of cattle, has recently 
been incriminated as a can'ier of a disease indistin¬ 
guishable from Rocky Mountain spotted fever in man. 
These findings biing this tick to the front as a para¬ 
site of major importance. 

SUMMABT 

Under properly checked and controlled conditions, 
the wTiter has succeeded in transmitting anaplasmosis 
by means of Darmacentor variabilis as follows; (1) 
Ticks engorging as larvae on clinical cases of anaplas¬ 
mosis transmitted the disease as nymphs to two sus¬ 
ceptible bulls; (2) ticks engorging as nymphs on a 
convalescing case of anaplasmosis transmitted the in¬ 
fection to two susceptible bulls. 

The test of “hereditary'^ transmission was negative 
when the ticks engorged as adults on a clinical case 
and the larvae of the next generation engorged on two 
susceptible bulls. 

The wide-spread occurrence of Dermacentor varia- 
bilis in the United States indicates the danger that 
anaplasmosis may spread into new areas that have 
thus far been considered as outside the enzootic range 
of this disease. 

The recent incrimination of Dermacentor variabilis 
in the transmission of what appears to be Rocky 
Mountain spotted fever has focused the attention of 
the medical profession and of public health officials 
on this tick, and this finding and the writer's finding 
indicate the need of further research on it as a tick 
of major importance in human and veterinary medi¬ 
cine. 

Chakles W, Rees 

BuftKAU or Animal Industet, 

Jkaneeette, Louisiana 
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THE ROLE OF HYPOTHESIS IN 
ECONOMIC THEORY* 

By ProfetBor GRIFFITH C. EVANS 

BICE INSTITUTE 


The distinction between a natural and a theoretical 
science lies essentially in the presence or absence of 
a free spirit of making hypotheses and definitions. In 
a natural science facts are recognised and systema¬ 
tized, with a purpose purely descriptive, but as the 
same field of knowledge is investigated in theoretical 
fashion, definitions become constructive rather than 
denotive, and hypotheses are introduced and tried 
out, in order to see what sort of results may be de¬ 
duced from them. If the chains of deductive reason¬ 
ing are complicated the science is driven to employ 
a characteristic method for their simplification. The 
mathematical method is at this point a requirement 
for progress. 

i ^Mlvereil at a joint session of the Econometrie So¬ 
ciety and of Section K of tiie American Assoelation for 
the Adtancemeai of SMenoe, January X, 1933, 


Mathematics itself is not always completely 
theoretical. In geometry, we still reason from “gen¬ 
eral" geometric figures, much in the manner described 
by Kant, and are content with that kind of reasoning 
until we encounter contradictions which force us to 
make a further analysis. Even when we know that 
a complete analysis is possible, and the nature of 
the system completely definable by more or less logical 
postulates and definitions, we are sometimes inclined, 
as mathematicia33s, to turn that analysis over to the 
logicians, and forget it. 

The question naturally arises as to the degree to 
which we may speak of a theoretical economics, and 
the extent to which we may call it mathematical. 

In the first place, we notice constructive definitions. 
We do not usually g^ve such a definition of a con¬ 
cept tike capitalism, eontonting ourselves with denot- 
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iug tbe thing as it exists in certain systems, saying 
America and Franco are capitalist countries, but 
Russia is not. On the other hand, when we define 
rate of interest, rate of exchange, price, velocity of 
circulation, income tax, w'e have definitions given en¬ 
tirely in terms of previously ae^juired concepts. 
Terms which are in part given by means of earlier 
concepts and in part by referring to illustrations 
of them, 80 that tlieir definitions arc partly construc¬ 
tive and partly denotive, are those like monopoly and 
competition. 

As far as a definition is constructive, relations may 
be deduced from it and other such definitions by a 
mathematical process. In this manner, from the 
definitions of price and velocity of circulation we de¬ 
duce the “equation of exchunge^^; from the definitions 
of price and trade indices we express this same equa¬ 
tion in another form. We can give the “dimensions” 
of all quantities fixed by constructive definitions. The 
mathematics of finance is obtained merely by using 
the definition of the rate of interest, and combining 
it with definitions of present value or value at an 
arbitrary time. Strange as it may seem to the novice, 
one or two such definitions may thus lead to an ex¬ 
tensive body of real knowledge. 

But we do not in this way exhaust the entire body 
of economic theory. In fact, we may say that the 
main object of economic theory is to make 
hypotheses, to see what relations and deductions follow 
from such hypotheses, and finally, by testing the con* 
sequences in comparison with the facts of existing 
economic systems, to describe them in terms of those 
hypotheses. 

Demand is a concept which, according to Marshall, 
is destined to occupy continually increasing promi¬ 
nence in economics. What do we mean by demand? 
What hypotheses arc connected with it? Perhaps we 
may say that the demand for a commodity is tbe 
amount of it which would be bought in unit time in 
a given “state” of the system. But then we must 
add some hypothesis or definition as to what consti¬ 
tutes the “state” on which the demand depends, for 
it is not practicable to have very many variables. We 
may, for instance, consider the following assump¬ 
tions, which are not by any means a complete list 
of those which have practical meaning; 

(1) y = f(p) ,p the price of the commodity, 

(2) y=f(p,^) 

(8) y(t) = f(p(t-T)) , T a constant, 

(4) y (t) = f (p(t)) ) t all values betwoon t^T and t, 

(6) y = f (p„ Pa, , Ph), the p*s being prices of several 

commodities. 

We might perhaps start with (1) and make a simple 
approximate study of equilibrium, for in that case 


several of the possible hypotheses become identical, 
the prices being assumed to be mere constants. But 
if we extend our investigations to moving prices our 
results do not have the same degree of generality, but 
depend on the particular one of the hypotheses which 
we assume, these hypotheses for variable prices being 
all different. We must then for the sake of theory 
separate carefully the various systems which depend 
on different hypotheses, and not regard as results, 
in one system, conclusions which follow only from the 
postulates of another. 

A central concept in economics has been that of 
utility. This has sometimes been regarded os a 
psychic quantity, to be identified with satisfaction or 
pleasure. But underneath such a definition there 
must lie assumptions, tacit or explicit. Even though 
wc are not willing to assume that this psychic quan¬ 
tity is directly measurable, if we are to use it in 
equations we have nevertheless to be able to add small 
increments of it, to compares its rates of change, etc. 
What, for instance, would a writer like Jevons need 
to assume about it? 

Let S stand for this satisfaction-quantity, let x 
stand for a quantity of a particular commodity, and 
X for its increase per unit time. Following Jevons* 
we write U as the intensity of sensation or degree of 
utility, due to increase of x, and regard it as a new 
kind of psychic quantity. We are supposed to be 
able to compare these degrees of utility or sensations 
for various quantities, and we regard U therefore as 
having some kind of dimension of its own, not neces¬ 
sarily calculable in terms of the dimensions of physi¬ 
cal quantities. Let [U] be the dimensions of U, 
[S] the dimensions of S. Then the pleasure V caused 
per unit time by a rate of consumption x = dx/dt is a 
quantity like Ux and has dimension 

m=[U] = 

But the total pleasure is like dt and therefore baa 
dimensions 

l^^J = [Vt] = [V] [t] = [U] [xl. 

In other words: 

[xl - [-U]- 

Accordingly, no matter what tbe commodity x, its 
dimensions are given by the above formula. All 
commodities are quantities of the same dimensions. 
This means that we can evaluate a unit of one com¬ 
modity in terms of tbe unit of another, in the sense 

a Jevons, “Theory of PoUtical Economy,“ Oh. Ill, IV, 
London, 1871. 
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thftt if the unit of pork is changed to one twice as 
large, the unit of fountain-pens must also be changed 
to one twice as large, in order for the economic equa¬ 
tions to have any meaning. How are appropriate 
units to bo found, in the first placet To say the 
least, the situation is inconvenient 

Conceivably we object that the particular treat¬ 
ment given by Jevons iw unnecessary, and that an¬ 
other based on similar ideas would not necessarily 
involve the same difficulties—the difficulties arising 
from the fact tliat the intensities U are regarded as 
a single kind of psychic quantity. We shall look at 
tlie situation therefore from a less restricted point of 
view, and consider a theory which does not require 
the explicit use of any psychic*^ quantity. 

We leave out of account the question as to whether 
or not utility is itself measurable, but suppose that 
there is a quantity associated with it which i« mea¬ 
surable, and whose measure we may call an index of 
utility. If utility is measurable, the measure of utility 
itself may be taken tte the index of utility. Otherwise, 
we are in the same situation as when we take tempera¬ 
ture as an index function for warmth. For any 
state of the system, accordingly, we assume that there 
is a number, which, with reference to the individual, 
may bo called the index of that state, and the indi¬ 
vidual's preference for one state or another is re¬ 
flected in the magnitude of the corresponding index 
values. If it is an index of utility each individual 
tries to make it a maximum. We have thus arrived at 
a definite hypothesis, and many economists have tried 
to make it a basis for a general theory of economics. 

We can make an estimate of the generality of such 
a system. In the first place, it is essentially competi¬ 
tive. If we add all the individual index numbers 
together to form a social utility function, we can 
not say, although many have said so, that society as 
a whole works to make this total function a maximum. 
For that is the same os saying that the maximum of 
a sum is necessarily the sum of the maxima of the 
parts—which is absurd. Hence a cooperative aspect 
of the system—which is so pronounced in modern 
society—must be introduced as an extra hypothesis. 
Will this make too many hypotheses for the number 
of independent variables? 

Consider the process by means of which such an 
index number may be set up. Presxunably two situa¬ 
tions which are widely different can not be com- 
pw?ed, as they are, directly, but only through a 
process, consisting of small steps, by moans of which 
one step is transformed into the other. That is, we 
do not compare directly the situation (x^, y^, Sj) with 
the situation (z„ y,, z^), but the state (x, y, z) with 
the neighboring state (x-i-dx, y + dy, z + dz). That 
i8> we write 


(C) dI = Xdx + Ydy + Zdz 

X, Y, Z being quantities that depend on the state 
(x, y, z)f and then decide whether the change (dx, dy, 
dz) makes dl positive or negative or zero. 

But now we encounter another difficulty. If the 
state is given by two numbers (x, y) we know that 
there exists generally a function I such tliat dl is 
positive, negative or zero according as 

X dx 'h Y dy > 0, <0 or 0. 

It is obtained by a proper choice of the integral of 
the differential equation 

X dx + Y dy 0 


In other wor<is, we can build up an index function by 
means of the curves of indifference. But if the state 
of the system is given by three or more numbers we 
also know that there does not exist in general such an 
index function. The expression of this fact in mathe¬ 
matical terms is the statement that an etiuation like 

X dx + Y dy + Z dz - 0 

is not ‘‘completely integrable.” If we wish to have a 
utility function we must introduce some hypothesis on 
the coefficients X, Y, Z. 

One simple case is that emphasized by Pareto in 
which X depends only on x, Y on y, Z on z; for in 
that case we may write 1 as some function of the 
quantity 

j X dx + Y dy + Z dz 

The general condition for three variables, in order 
that I should exist is 


ay\ /dx rtz\ /oY dx\ 

^ \ dy ” dz / ^ (dz “ dx) ^ ^(dx ^ dy) " 


which seems to have no particular economic signifl- 
canoe. 

If this condition is not satisfied, and the general 
integration can not be carried out, the summation 
ofXdx + Ydy + Zdz from one state (x, y, z) to 
another will depend on the order in which the various 
increments dx, dy, dz are taken during the process. 
It will thus depend on the particular process by means 
of which we pass from the one state to the other, 
but not merely on the two states themselves. It has 
sometimes been stated that this summation neverthe¬ 
less affords a satisfactory determination of I, on the 
ground that the process is regulated by the customs 
of industry and markets. But this again is the same 
as saying that certain relations already hold between 
the variables x, y, z, . . . ; and they are no longer 
independent Moreover, if, in spite of these relations, 
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tli<}re remain three or more independent yariablea, the 
difficulty still persists-® Hence we must assume that 
all our situations relative to a utility function must 
not contain more than two independent variables, or 
else we must introduce directly a postulate of Integra* 
biiity. It seems an arbitrary limitation. 

Having obtained or assumed such a function, let 
us suppose that we make it a maximum. We are 
inclined to set dl equal to zero, and without further 
consideration to regard the problem as solved. But 
if the maximum occurs on the boundary of the region 
of variation of the variables, us is likely, for instance, 
in the case of an individual who is trying to comer 
the market, there is no need for dl to be zero. 
Usually, also, there are various subsidiary conditions 
—restraints, “obstacles,” necessary relations between 
the variables, which have to be satisfied at the same 
time. And altogether, these equations and the equa¬ 
tions given by dl 0 furnish as many equations as 
there arc unknowns. But this is purely an automatic 
process. If we overlook a restraint, dl = 0 merely 
furnishes us one more equation than it did previously* 
It is absolutely no check on the correctness of state* 
ment of the problem that the number of equations is 
the required number.^ 

Finally, if we are to study group phenomena and 
distinguish between cooperative and competitive ele¬ 
ments in the system, we must, as we have already re¬ 
marked, introduce also group utility indices or group 
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^'ophelimities,” and these have no tranepiurent rela¬ 
tion to the individual ones. The individual can not 
make his individual utility a maximum at the Bome 
time that society makes the sum of all the utilities 
a maximum, for the maximum of a sum is not in 
general the sum of the maxima of the separate terms. 
The group utility function can not, therefore, with this 
interpretation of the problem, be the sum of the utility 
functions of its members. And from this pmint of 
view the doctrine of “laissez faire” lacks mathematical 
foundation. 

It is appareuit, from what we have said, that the 
use of a utility function reduces us to the study of a 
very special case. The special case may, of eourao, 
he worth while. But in the terms heretofore used tibiis 
study is entirely abstract; moreover, if it is to be 
made sound, it is dependent on the introduction of 
a number of special conditions which are not statable 
by means of economic concepts. The result is merely 
a collection of equations which have no relation to 
economics, except in the names that are used. Would 
it not be better than to abandon the use of the utility 
function, and investigate situations more directly in 
terms of concrete concepts, like profit and money 
value of production, in order to take advantage of 
the fact that money is fundamental in most modem 
economics and to use the numbers which it assigns 
to objects t 

Concrete concepts suggest concrete hypotheses. 




CRITERIA AND METHODS IN THE INVESTIGATION OF 

AVIAN COCCIDIOSIS 

By Dr. ERNEST EDWARD TYZZER 

DBPAaTMENT OF COMPARATIVE PATnOLOQT, THE MmCAI* BOHOOL OP HARVARD UNTTO8ITY 


While the economic importance of coccidial infec¬ 
tion in domestic fowls is quite generally recognized, 

s This apparently is not a unanimous opinion among 
economists; Cf, the review of the author's **Mathemati¬ 
cal Introduction to Economics" by Professor Henry 
Schultz {Journal of the American Association, December, 
1931). It is assumed that a decision is possible as to 
which of two situations is preferable, or better, or more 
satisfying, even though each depends on several variables 
and without regard to processes of transformation; but 
we notice that this is itself merely the assumption of 
integrability. It is warrantable only for a limited class 
of problems. How many individuals, for instance, can 
decide, without reference to process, which of the two 
situatious he desires—peace, or justice, in China t 

* That we have the same number of equations as un¬ 
knowns is a more or less adequate check on the correct¬ 
ness of statement of a problem when each relation comes 
directly from the problem or its intuitive analysis. At 
best the method is not satisfying, even when restricted 
to geometric or algebraic relations. But economists have 
been tempted to carry the idea over into these problems 
of maxima and minima, where, for the reasons given 
above, it is absolutely worthless. 


much of the investigation in Hiis field has yielded only 
conflicting results and all too little in the way of 
actual accomplishment The chief difficulties appear 
to have been due to the failure to recognize that a 
number of distinct species of Ktmersa oecnr in 
poultry, even in a single host species, and also to the 
failure to employ adequate controls* Thus the 
coccidial infections encountered in various domesti¬ 
cated birds have been commonly attributed to a single 
poorly defined species, usually alluded to as SEimeria 
avtum.” While the usual text-book deseription of 
the ooccidium life cycle appears to have been under¬ 
stood and widely utilized, certain well-estabH^ed 
principles have been frequently ignored. 

It is the purpose of this communication to review 
some of the methods employed by the author 
previous work in this field and also to diseuas 
tain criteria which have been found to hgve applkwr 
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lion in a more recent investigation carried on in 
coUaboration with H. Theiler and E. E. Jonea.^ The 
recognition of the fact that a single avian host may 
harbor more than one species of Eimeria appears es¬ 
sential to a proper approach to this field of work. In 
order to learn the reaction of the host to each species 
of parasite, or indeed to determine to which ones 
the more serious disease conditions are attributable, 
it has been found advantageous to work with infec¬ 
tions produced experimentally with single species. 
Since coocidia do not lend themselves to artificial 
propagation outside the bodies of their respective 
hosts, the determination of their specific characters 
makes it necessary to substitute for the test-tube of 
the bacteriologist a suitable experimental animal. 
Hence the isolation of a given species is accomplished 
by the selection of proper material, while its propaga¬ 
tion is carried on by experimental infection. 

Isolation may be accomplished in various ways. On 
occasion, infections with a single species of Eimeria 
present themselves, thus doing away with the necessity 
of artificial isolation. In such oases, sufficient ac¬ 
quaintance with the organism and a series of observa¬ 
tions carried out on carefully conducted experimental 
infections are necessary in order to be sure that one 
is not dealing with mixed infections. 

In some instances the selection of material from a 
given region of the intestine is all that is necessary 
to isolate a species. For example, in a mixed infec¬ 
tion with E. acervuUna and E. tenella, the fact that 
the development of the latter is commonly confined 
to the caeca makes possible the isolation of the 
former by collecting oocysts from the first portion 
of the intestinal tract. On the other hand, E. tenella 
may be isolated from such a mixture by taking tho 
eaecal mucosa for the source of oocysts after pro¬ 
longed and thorough washing in running water to 
remove the E. ucervviUna oocysts that pass into the 
caeca from tho small intestine. By this method We 
have been successful also in separating E. necatrix 
Johnson from associated E. c^ervulina infection. 

By collecting the earliest oocysts to appear in an 
experimental mixed infection, it is possible to separate 
out the species having the shortest period of develop¬ 
ment. Likewise selection may be based on differences 
in the time required by the oocysts of various species 
to utidet0D sporulation. 

In certain combinations of species, the most feasible 
method for the isolation of a species may be to obtain 
single oocysts. One way of accomplishing this is by 
the dilution method as employed by Miss Jones.* This 

^ A full aecoitint of this work is in the hands of the* 
^blistors and will appear In the Ameriaan Jawmal of 

Jones^ ^^Siae u a Species Characteristic in 
Coeeldla: TiriHlmtion under Diverse Conditions of Infec¬ 
tion,To appear tn Are^iv fiiir ^otiatenhimdo. 


is done by transferring material containing the mix¬ 
ture of oocysts into a succession of drops of fiuid 
on a thin strip of moistened gelatin, which for con¬ 
venience is placed on a sterile mieroscopio slide. 
When a drop is obtained containing a single oocyst 
of the type desired, the portion of the gelatin strip 
including the oocyst in question is then cut out and 
immediately fed to an uninfected bird. It will be 
readily understood, however, that it may be a time- 
consuming task to obtain by the dilution method an 
oocyst of a species which is poorly represented in a 
given mixture. Another method was employed when 
E. moa^ma was first encountered in a mixture with E. 
acervtUina, in which its oocysts formed only a very 
small percentage of the total number present. Since 
the large size of the E. maxima oocysts rendered them 
readily distinguishable, single oocysts were isolated 
by the Barber micropipette, transferred to a small 
disc of moistened gelatin which was then lifted by 
sterile tweezers and placed far back in the pharynx 
of an uninfected chicken to make sure of its being 
swallowed. 

Should a mixture of two organisms be encountered 
such as E. tenella and E. neeatrix, which produce 
oocysts that are not readily distinguished one from 
another and that develop in the same portion of 
the intestinal tract, the most feasible procedure 
would appear to be to immunize birds against either 
one of the organisms which may be available in 
pure culture. Then on feeding the mixture of 
oocysts to the immunized birds, a pure strain of the 
other species may be obtained. 

In reviewing the criteria that we have considered 
in recognizing species, attention should be called to 
the common fallacy of differentiating species on the 
measurements of oocysts. First of all, the measxire- 
ment of oocysts furnishes no certain index as to the 
purity of the material. Slight representation of addi¬ 
tional species may have no appreciable effect on the 
curve plotted and, unless other characters are taken 
into account, there is no means of knowing whether 
a curve obtained is typical of any species. There is 
also considerable evidence indicating the oocurrence 
of size strains within a given species. It has been 
shown by Miss Jones* that an infection derived from 
a single oocyst furnishes oocysts that give a distinctly 
bimodal curve when the measurements are plotted 
and that this character is maintained throughout suc¬ 
cessive transfers. She has also shown that the oocysts 
may be larger in light infectious than in heavy ones. 

lb view of such variation within a species, the 
consideration of other features in addition to the 
dintensions of the oocyst appears to be essential for 
the differentiation of species. For this purpose wo 
have found the following characters useful: the 

s ^ Jones, toe. eit 
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period required for development, i. e,, the time from 
the feedin(? of oocysts to the discharge of oocysts; 
the sporulation time; iho gross topography of the 
infection; the distribution of organisms in the 
epithelium, i. e., whether scattered or in colonies, 
superficial or deep, in free surfaces or in glands, et 
cetera; the gross and microscopic pathology of the 
infection; the morphology of the developmental 
forms of the organisms; and finally the absence of 
cross immunity. Notwithstanding this rather formi¬ 
dable array of characters, differentiation of the in¬ 
dividual species is not difficult once they have been 
recognized, since certain combinations of characters 
are practically a])ecific. Thus the occurrence of 
superficial, whitish, transversely extending, elongate 
spots composed of oocysts in the mucosa of the upper 
portion of the intestine furnishes a reliable indication 
of E. acerviUina, while the ocurrence, in association 
with hemorrhage, of rounded whitish spots, occurring 
in greatest number in the middle portion of the in¬ 
testine, seen best from the serous surface and com¬ 
posed of numbers of cells containing large sebizonts 
furnishes a diagnosis of E, necatrix. 

In addition to Uie difficulties arising from the con¬ 
fusion of species, the failure to recognize certain 
fundamental principles in many instances vitiates 
the results of investigation. In contrast to the experi¬ 
mental bacteriological infections in which no elaborate 
precautions for the isolation of stock animals are 
ne<iossary, in experimental studies of coccidial infec¬ 
tion, the possible occurrence of adventitious infec¬ 
tion must always ho taken into account. The ubiejuity 
of coccidial infections, their possible introduction by 
the attendant, or in food material, or by insects, rats 
and mice, is apparently often disregarded. The 
demonstration that the ingestion of a single sporulated 
oocyst may result in infection serves to indicate the 
necessity of carefully planned controls for all crucial 
experiments in this field. While it s(Hjms to have been 
recognized that coccidial infection tends to be self- 
limited, the duration of single infections in the ab¬ 
sence of any opportunity for reinfection appears not 
to have been determined heretofore. We have found 
that various Kimorian infections, even in the absence 
of any appreciable protective reaction on the part of 
the host, disappear spontaneously, following the oom- 
pletion of the developmental cycle. This type of 
infection, in contrast to bacterial infections, is thus 
dependent for its continuance on reinfection through 
the ingestion of oocysts. That a certain proportion 
of sporulated oocysts may pass through the intestine 
unhatched is often disregarded, although this fact 
may be readily demonstrated either by direct exami¬ 
nation of fecal dischargee or by placing control birds 
in the same cage with those fed oocysts. 


That the severity of infection is primarily depen¬ 
dent upon dosage is also readily demonstrable; light 
infections with even the most pathogenic species fur¬ 
nish no symptoms and no more than mioroaoopic 
lesions. The term “dosage,” however, should apply 
to the number of infective forms which invade the 
tissues rather than to the number swallowed. Thus 
it has been found that approximately the same num¬ 
ber of organisms fed to birds of one age will fur¬ 
nish a much heavier infection than when fed to birds 
of another age. It has been found also that greater 
protection is afforded the host by a heavy infection 
than by a light one. Among other things to be con¬ 
sidered with reference to dosage is the movement of 
material through the alimentary tract of the bird. 
Material fed to the chicken commonly makes its ap¬ 
pearance in the feces in slightly more than an hour’s 
time. Since no very coarse material is ever found in 
the caeca, it is apparent that not oil material passing 
through the small intestine enters these tubes, but 
there is a sampling of the more finely comminuted 
material. Thus many of the sporozoites of E. tetwlkt 
hatching in the small intestine fail to enter the caeca, 
and are lost in the fecal discharges, as may bo demon¬ 
strated by microscopic examination. Likewise, by far 
the greater proportion of the merozoites produced in 
the small intestine by E. necatrix pass out in the 
feces. In fact, merozoites are regularly demonstrable 
in the discharges, even in light infections of this 
species. 

There are certain precautions that should be taken 
as a matter of routine in experimental coccidial in¬ 
fection, and others that may be taken with special 
objectives in view. It is a fortunate circumstance 
that the day-old chicks which may now be purchased 
at all seasons of the year are usually free from 
coccidial infection. On arrival, they should be fur¬ 
nished a sterilized equipmenjt, consisting of cage, heat 
unit, feed and water dishes, and thenceforth kept in 
a room apart from infected chickens. All mash, grit 
and litter which they receive thereafter should bo 
made into packages of appropriate size and sterilized 
in the autoclave as a matter of routine. Water may 
be taken from the hot water tap. The attendant 
should have nothing to do with infected birds, which 
preferably should be personally cared for by the in¬ 
vestigator. The rooms in which either or ex¬ 

perimental birds are kept should be well screened and 
free from cockroaches, flies and other insects. Access 
of mice to cages and food material should be care¬ 
fully prevented. Propinquity is another important 
feature to take into consideration; the activity of 
chickens in scattering material aboiit makes aoeidental 
infection a matter of frequent occurrence, especially 
when lots of birds are kept in the same room Vith 



Maboh 26| 1982 


SCIENCE 


327 


other lots that are discharging oocysts. The proof 
of the Buecess of measures to protect experimental 
birds from occidental infection rests on the freedom 
of stock from infection as determined by periodic 
examination of discharges. Accidental infection docs 
not^ however, necessarily vitiate one's results, espe¬ 
cially if it is immediately recognized. The time of 
its occurrence may indicate an accidental infection, 
and its morphological characters may make possible 
its differentiation from the experimental infection. 

The assumption that chicks kept on false cage- 
bottoms of wire mesh will not become reinfected is 
unwarranted. While this measure may lessen the 
opportunity for reinfection, nevertheless fecal mate¬ 
rial adlieres to the wire so that it is likely to become 
mixed with scattered food and later ingested or it 
may contaminate the feet and be picked off subse¬ 
quently by the bird. Fecal material is commonly 
found in food dishes, thus furnishing ample oppor¬ 
tunity for reinfection. Practically the only way to 
prevent reinfection is to change to successive sterile 
environments at periods less than the sporolation 
time of the oocysts, i. e., within each twenty-four 
hours. The continued absence of infection in normal 
control birds after their introduction into the cage 
with the infected ones furnishes evidence os to the 
efficacy of the above measures. 

In the course of our investigations on immunity, 
the question arose as to whether the birds that were 
resistant to reinfection were also no longer discharg¬ 
ing organisms. While it would appear that no test 
thus far tried out for the presence of organisms in 
the fecal discharges is wholly infallible, yet certain 
procedures carried out at frequent intervals probably 
furnish a reliable indication. Infection may be dis¬ 
closed by the direct method of microscopic examina¬ 
tion, by which may be discovered not only oocysts, 
but also merozoites, and it not infrequently happens, 
at least with some species, that the merozoites may 
be present when no oocysts are demonstrable. The 
flotation method of concentration, using strong salt 
solution, works well for determining the presence of 
oocysts, but after such treatment the oocysts are 
often unsuitable for subsequent transmission experi¬ 
ments. By keeping fecal discharges for two or three 
days in 2.5 per cent, potassium dichromate solution 
and then feeding the material to normal birds, it is 
frequefttly possible to demonstrate the presence of 
oocysts in material in which they could not be found 
microscsopically. Since by this method the samples 
fed represent only a fraction of the discharges of the 
bird tested, it is quite possible that the existence of 
infections may not always be discovered. Even 
on combining both the mierosoopio and feeding tests 
for the presence of infection, it can not definitely be 


demonstrated that a bird on a given occasion harbors 
no infection, for the discharge of organisms is sub¬ 
ject to considerable fluctuation. However, in groups 
of birds such teats made repeatedly furnish an in¬ 
dication of the trends of infections, i. c., whether in¬ 
creasing in intensity or dying out. 

Failure to employ adequate precautions to prevent 
accidental ooccidial infections or to recognize them 
when they occur doubtless accounts for many of the 
fallacies and ill-founded coiichisions that appear from 
time to time. For example, reports on the transmis¬ 
sion of cocci dial infection to quite imrelatcd host 
species are not uncommon in the literature. A scrutiny 
of such reports yields no evidence of proper isola¬ 
tion of the test bird or sterilization of its food, while 
the possibility of the intestinal contents of the donor 
containing oocysts from other sources than it-self ap¬ 
pears not to have been considered. Concerning tho 
latter possibility, Krijgsrnan's* success in infecting 
rabbits witii Eimeria stiedae from the feces of rats 
that had been fed this organism is noteworthy. An¬ 
other source of error is the failure to identify accu¬ 
rately the inf Wit ion that may appear in the recipient 
in the course of cross-infection experiments. The 
mere occurrence of coccidial infection is hardly ac¬ 
ceptable without definitely identifying it by further 
morphological and pathological studies. The time of 
occurrence of infection is of considerable significance, 
and in order to determine this, daily examinations for 
organisms iu the discharges are necessary. Gross 
pathological features associated with coccidial in¬ 
fection should not be relied on without supporting 
evidence. For example, extensive fatal hemorrhage 
into the caeca and small intestine has been noted in 
turkeys, but we are not justified in regarding this as 
E. tenella infection without demonstrating organisms 
with the morphological and biological features of 
this species. 

Unwarranted assumptions are frequently en¬ 
countered in measures proposed for coccidiosis con¬ 
trol. Thus tho dipping of eggs for incubation pur¬ 
poses in antiseptics is advocated without determining 
whether it is possible for the oocysts to survive on 
the shell of the egg throughout the period of incuba¬ 
tion. The absence of coccidia in most of the day-old 
stock on the market appears not to have been recog¬ 
nized. Furthermore, it is commonly assumed that 
coccidial infection, since it is of such serious conse¬ 
quence in poultry, should be wholly eliminated from 
the flock. The conclusion has been reached, however, 

*B. J, KrijgBinan, * * Overbrenging en prophylaxis der 
eoccldioBC.' * TijdJtcfcr. Diergenessk., 66e (19): 1032-43. 
1929. (Author's summary, Biol Abst, 5, No. 4, April, 
1981.) 
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in our recent investigations that the exposure of 
birds to light infection early in life protects them 
against serious injury from infection later on. 

Once the multiplicity of the species of Eimeria in¬ 
fecting poultry is realized and the basic principles 
of such infectious are understood, there is probably 
no other group of hosts in which coocidiosia may be 
studied so advantageously. While it is a rather diffi¬ 
cult matter to maintain stocks of young mammals 
free from all such infections, “day-old*^ chicks are 


now available in reasonably large nombers thronfi^out 
the year, and young turnkeys, pheasants, at may 
be obtained at certain seasons* The unitomn sus¬ 
ceptibility of such hosts, the ease wi& which infec¬ 
tion is produced and the regularity of results under 
laboratory conditions, all lend themselves to accuracy 
in this field of work. It is reasonable to ejcpect that 
much may be learned also by the application of exact 
methods of observation and experiment to the prac- 
tical problems In coccidiosis. 




SCIENTIFIC EVENTS 


SUMMER MEETINGS OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

Several years ago the council of the American 
Association for the Advancement of Science voted to 
hold summer meetings. The first of these meetings, 
held at Pasadena, California, last summer, will be re¬ 
membered for its wealth of important scientific sym¬ 
posia and numerous excursions. Physicists, chemists 
and other scientists came from all parts of America 
to attend the scientific sessions held at that time. 

The second meeting of this series of summer meet¬ 
ings will be held at Syracuse, New York, on June 20 
to 26. For a meeting of national scope such as that 
of the association, Syracuse’s geographical position is 
ideal. It is overnight from Eastern Canadian points, 
New England, New York, Washington, Baltimore, 
Philadelphia, Pittsburgh, Detroit, Cincinnati, and but 
slightly further from the South and Middle West. It 
is within 300 miles of one third of the population of 
the United States, and a ride of not more than eight¬ 
een hours will bring three quarters of the population 
of the United States to Syracuse. Such institutions 
as Syracuse University, Cornell University, the Uni¬ 
versity of Rochester, Colgate University, Hobart, 
Wells and Union Colleges ore within three-hour rides 
of Syracuse. 

Preliminary indications are that the number of 
symposia at Syracuse will be much larger than the 
number at Pasadena. Exbmsive program plans are 
being made by a number of sections. Each of the 
fifteen sections of the association will plan to hold 
two or more sessions devoted to studies of special sub¬ 
jects. Already the programs of Section C (Chem¬ 
istry) and Section N (Medical Sciences) are taking 
definite shape in this direction. Each local represen¬ 
tative is working diligently with the secretary of the 
BGCtion which he represents. Indeed, the chairman of 
the local committee, Dean Hugh P. Baker, promises 
to replace any one who does not take on active part 
in the program planning. Only a few of the affili¬ 
ated societies will meet with the Association at Syra¬ 


cuse, so that the section secretaries and the local rep¬ 
resentatives will be given the privilege of organixing 
the programs as they think best. Since the by-laws 
of the association forbid sections to hold programs 
competing with the programs of affiliated societies 
meeting with the association, this will offier to some of 
the section secretaries an opportunity which has never 
before presented itself. 

The next summer meeting after that at Syracuse 
will be held in connection with the Century of Prog¬ 
ress World’s Fair at Chicago from June 19 to 30, 
1933. The fair will make available a large sum of 
money which will enable the association to invite sev¬ 
enty-five distinguished foreign scientists whose ex¬ 
penses will be paid. From two to nine such guests 
will be invited for each section. It is planned to or¬ 
ganize one symposium in the field of each of these 
distinguished guests and thus make it possible for 
American and European scientists to exchange views 
on subjects uppermost in their minds to-day. In ad¬ 
dition to these sectional symposia, it is expected that 
the vanous affiliated societies meeting with the asso¬ 
ciation at that time will hold sessions for the reading 
of papers. 

Preparations for the World’s Fair are rapidly near¬ 
ing completion. The Hall of Science, covering five 
acres of land, will be the center of this mammoth un¬ 
dertaking. Indeed, here and throughout the fair the 
dependence of industry and civilization itself on sci¬ 
ence will be pictured. Nearly ten acres of floor space 
will be devoted to science exhibits, 

Chablxs P. RooS; 
Permanent Secretary 

THE ASTROPHOTOGRAPHIC BUILDING OF 
THE HARVARD OBSERVATORY 

The aatrophotographic building of the Harvard 
Observatory was dedicated on Wednesday, Marofa 
and on that day there were aeientifio conferences and 
meetings in accordance with the following program: 

L M 0 K 1 I 7 X 270 StaaiOK. The Obsemtoxy Library at 10 
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o ’«Ioc]l Conference en Aetrophotographic Prob- 
lema: Profesaor Harry H, PUwkett presiding. 
The Harvard Collection; Hr, Annie J. Cannon, 
curator of astronomical photographs. 

The Physics of the Photographic Process: Professor 
G. B. Kistiakowsky, departmotit of chemistry, 
Harvard University. 

A Survey of Photographic Astrometry: Professor 
Frank Schlesingor, director, Yale Observatory. 
The Current Photographic Programs of the Har¬ 
vard Observatory: Dr. Harlow Shupley, director, 
Harvard Observatory, 

II. Atternook Session. The Observatory Library at 
2 o’clock. 

A. Acceptance by President IjowcU of the Hoys to 

the new Astrophotographic Building from 
Mr. Charles A. CooUdge, president of the 
Harvard Alumni Association, representing 
the architects. 

B. Conference on The Time Scale^ under the aus¬ 

pices of the Harvard Chapter of Sigma Xi; 
Dr. Harlow Shapley presiding. 

On the Concept of Time: Pro feasor Percy W. 
Bridgman, department of physics, Har¬ 
vard University. 

The Astronomical Measurements of Intervals 
of Time: Professor Eobort H. Baker, di¬ 
rector of the observatory, University of 
IlUnoiB. 

The Age of Mankind: Professor Ernest A. 
Hooton, department of anthropology, Har¬ 
vard University. 

The Radioactive Bose Line of Tinio Esti¬ 
mates: Professor Alfred C. Lane, depart¬ 
ment of geology, Tufts College. 

Tlie Geological Time Scale and its Applica¬ 
tions; Professor Arthur Holmes, Durham 
University, England. 

The Stability of the Solar System; Professor 
E. W. Brown, dqjartment of mathematics, 
Yale University. 

Meteors and the Age of the Universe: Pro¬ 
fessor Ernst J. Opik, Tartu University Ob¬ 
servatory, Esthonia, lecturer in astrophys¬ 
ics, Harvard University. 

C. Reception to members of Sigma Xi and invited 

guests in the director’s residence. 

III. Evening Sesbion. The Observatory Library at 8 
o’clock. Joint Meeting of the Bond Astronom¬ 
ical Club and the Staff of the Harvard Observa¬ 
tory. 

The Zodiacal and Planetary Symbols: Dr. Cecelia 
H. Payne, Harvard Observatory. 

Astronomical Sketches: Members of the Bond Club 
and the Observatory Staff. 

TESTS TO DETERMINE THE NATURE AND 
SOURCE OF THE COSMIC RAYS 
Dr. Abthur H. Comptok, profesgor of physics at 
tfcttt Dttiveraity of Gbieago^ has left for Panama, where 


he will make the first of a BOries of testa in vaziooB 
parts of the world to determine the nature and source 
of cosmic rays. Dr. Compton’s work will be part of 
a cooperative study^ involving a, dozen physicists work¬ 
ing in several parties under his direction, to measure 
the intensity of the rays vpiiich apparently come from 
interstellar space. 

The cosmic ray meter consists of a steel ^'ionization 
chamber,” containing argon at 30 atmospheres pres¬ 
sure. The cosmic rays pi^netrating the chamber set up 
an electrical current in the gas (argon) which is mea¬ 
sured with an electrometer. A series of lead and 
copper spheres, weighing in all 200 pounds, shield the 
ionization chamber from local rays, permitting only 
the cosmic rays to enter. The Carnegie Foundation 
and the University of Chicago will share the expense 
of the projected study. 

The objective of the expedition, according to Dr. 
Compton, is "more complete knowledge of the nature 
and place of origin of cosmic rays. A survey such 
as this should give the most adequate test that has yet 
been devised to distinguish whether the cosmic rays 
are photons, such as light and x-rays, or electrons, 
such as give rays to the earth’s aurora. Because of 
the effect of the earth’s magnetic field, electrons would 
give less intense rays near the equator than near the 
poles, and prcjsumably there should be other variations 
with the geographical location.” 

The present project continues work which Professor 
Compton did last October on Mount Evans, Colorado, 
and bi the Swiss Alps. The new measurements will be 
made at altitudes ranging from 7,000 feet to 26,000 
feet. The tests on Mt. Chico in Panama will he fol¬ 
lowed by studies at Hiiancayo, Peru. Mt. Cook in 
New Zealand, Mt. Kosciusko in Australia, Mauna Kea 
in Hawaii and Mt. McKinley in Alaska are the next 
objectives. At the end of the summer Dr. Compton 
will return by way of Colorado, where further studies 
will have been made. 

Three other cooperating parties will report at the 
end of the summer. One will take meaBurements on 
the Volcano Lanin in Patagonia and at Punta Arenas 
in Chile. A second, in charge of Professor S. N. 
Naude, of the University of Cap© Town, will climb 
Mt. Winterhoek in South Africa, and possibly Mt. 
Brukkaros. In India, Professor J. N. Benade, of 
Punjab University, Lahore, will go to Mt. Nunga 
Purbat in Kashmir, third highest peak in the world, 
and will, if possible, make tests at several altitudes 
ranging as high as 20,000 feet or more. Professor 
Benade will then proceed to Kandy, Ceylon; Singa* 
pore, Straights Settlement, and Mt. Tjerimai, Java, 
for further measurements. 

Negotiations are also bcung made with several inde¬ 
pendent groups, which are planning expeditions to the 
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North and South Polar regions within the next two 
years for the inclusion of physicists in the parties to 
make further coaniic ray measurements. 

CONFERRING OF THE CHANCELLOR’S 
MEDAL OF THE UNIVERSITY OF 
BUFFALO ON DR. FRANK A. 

HARTMAN 

At commencement exercises on February 22, the 
University of Buffalo awarded the chancellors medal, 
its highest honorary budge, to Dr. Frank A. Hartman, 
professor of physiology in the School of Medicine, for 
iiis work in extracting the vital hormone of the 
adrenal cortex. Dr. Hartman is the first member of 
the faculty to receive the medal, since it is reserved 
fur the few who by some outstanding act or achieve¬ 
ment bring greater dignity and honor to Buffalo in 
the eyes of the outside world. An excerpt from 
Chancellor Capen’s remarks in making the award 
follows: 

The dominant function of the university is now no 
longer the preservation of the past; it is the creation of 
the future. How does the university create the future? 
By research, by experiment, by reducing the area of the 
unknown, by making now knowledge and reinterpreting 
old knowledge in the light of the new, and so furnishing 
society with new instruments to make life safer, more 
generous and more lovely. The terms * * university ’ * and 

research^' have come tp be indissolubly associated. 

But the situation contains a paradox. The university, 
especially in America, now 1ms many obligations. Its 
historic obligation to transmit the past bulks large aud 
is very costly. It has acquired still other obligations 
that are contemporary with the moment, that consume 
much energy and attract perhaps undue attention. In 
consequence, research, which experience has shown to be 
the university’s most important activity, shares always 
disadvantageously in the apportionment of funds and 
facilities. Research is still far too often in the Ameri¬ 
can university a work of supererogation. It is a surplus 
good work performed at the sacrifice of ease and profit, 
out of devotion to a wholly idealistic cause. It is per¬ 
formed by a minority of the members of the university. 
But from these works of supererogation, from tliis 
treasury of grace, if one may continue the theological 
figure, have come not all, to be sure, but a large propor¬ 
tion of those facts and points of view which within the 
last two generations have ameliorated and enlarged social 
living. 

In the held of medical investigation the university has 
long had a practical monopoly. To university research 
In Europe and America the world owes most of the great 
discoveries tliat have controlled or vanquished one after 


another of the seemingly hopeless maladies to which 
humanity is subject. 

Those who see only the occasionally spectacular rosults 
of research in the medical sciences have little idea of 
what lios behind them. In hundreds of laboratories all 
over the world the process is going forward, quietly, 
without public notice, almost as a matter of dally rou¬ 
tine. It is not attended by sudden revelations. The 
advance toward the goal wliich the investigator seeks is 
inch by inch. Unexpected blockades and dashed hopes 
are frequent, and retreats to u point whence a fresh start 
eon be made. There enter into the process imagination, 
bold and liazardous coujocturo, the patient distrustful 
following of leads, the endless ropotition of checks and 
tests to make sure that nothing has been overlooked and 
that the same procedures will bring every time the same 
results. For most workers this is all, this and the recog¬ 
nition by fellow workers of foundations solidly laid for 
the future advance of science. 

Once in a while there comes to the rarely resourceful 
invostigalor brilliant success, then the applause of his 
professional associates, perhaps fame. Surely the man 
whose imagination and learning and technical skill have 
brought him to au important scientilic discovery needs 
and wants no other reward. His cup is full. 

But whether he wants it or not is beside the point. 
These institutions that are dedicated to research may 
properly seize the occasion to say: ^^This is what we 
mean. This is the business to which we are eommitted. 
This servant of the common good is our man, an ex¬ 
emplar of our craft. 

For some months the University of Buffalo has been 
in a position to speak thus of one of its members. The 
discovery and preparation of cortin were in the best tra¬ 
dition of medical research. Years of bafOing and pains¬ 
taking experiment preceded the modest announcement of 
our colleague’s success. Then, quite unheralded, fol¬ 
lowed the multiplying demonstrations of the effectiveness 
of the discovery; then renewed study and experiment, 
and at length national recognition modestly, almost re¬ 
luctantly, accepted. 

The university to which he has brought honor now 
delights to honor him. Fortunately it is able to present 
him with a tangible token of its approval. The medal 
established by former Chancellor Charles P. Norton was 
intended to signalize publicly just such distinguished 
achievement. 

Frank Alexander Hartman, teacher, scholar, persever¬ 
ing and dauntless experimenter, discoverer of cortin, the 
council of the University of Buffalo awards the Chancel¬ 
lor’s Medal to you, because through your investigations 
you have won rank among the leaders in the science of 
endocrinology and in so doing have ^ Signified Buffalo 
in the eyes of the world, ’ ’ 


SCIENTIFIC NOTES AND NEWS 


At a recent meeting of the senate of the University 
of Dublin it was decided to confer the degree of Be.D; 
on Dr. Ross G. Harrison, professor of comparative 
anatomy at Yale University. 


On the occasion of the dedication of the Graduate 
Education Building of the University of Chicago, the 
honorary degree of doctor of science was conferred 
on Dr. Edward Lee Thorndike, professor of educAr 
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lion and director of the division of psychology of the 
Institute of Educational Research of Teachers Col¬ 
lege, Columbia University. 

Tub honorary doctorate of the mathematicul fac¬ 
uity of the University of Gottingen lias been con- 
fen*ed on Lord Rutherford, director of the Cavendish 
Laboratory and professor of experimental physics at 
the University of Cambridge. 

The colloid division of the Brunswick Chemical 
Society has awarded to Miss Pockels the Leonard 
Prize for 1931, and the Brunswick Technical High 
School has conferred on her the degree of doctor of 
engineering, honors caus<i. Professor Wilhelm Ost- 
wald, of Leipzig, presented the medal and the re<;tor 
of the Technical High School delivered the doctor^s 
diploma. 

At the meeting of the Washington Chemical So¬ 
ciety, hold on February Jl, the Hillebrand award was 
presented to Dr. G. E. F. Lundell, of the Bureau of 
Standards, for work in connection with his book on 
Applied Inorganic Analysis/^ This award is given 
annually for the greatest contribution made by a 
Washington chemist during the year. The speaker of 
the evening was Mr, Arnold K. Balls, of the U. S. 
Department of Agriculture, who discussed the chem¬ 
istry of enzymes. 

Diplomab of honorary membership were conferred 
upon Dr. Karl T. Compton, president of the Massa¬ 
chusetts Institute of Technology, and on Mr. Charles 
T. Main, consulting engineer, by the Boston Society 
of Civil Engineers at its eighty-fourth annual meet¬ 
ing on March 16. 

Db. JiTLKB SCHOKALBKY, o£ Leningrad, U.S.S.R., 
president of the Russian Geographic Society, was re¬ 
cently elected correspondent of the French Academy 
of Scienoes, for the Section of Geography and Navi¬ 
gation. He is known for his oceanographic work, 
CBpecially in the Black Sea. 

Among members elected in the division of science 
of the Bavarian Maximilian order for science and 
art are Dr. Walther von Dyck, professor of mathe¬ 
matics, and Dr. Arnold Sommerfeld, professor of 
theoretical physics, both of the University of Munich. 

The Council of the Royal Society has agreed to 
recommend for election into the society the following 
seventeen candidates: Professor Frederick Charles 
Bartlett, Professor Davidson Black, Dr. Frederick 
William Carter, Professor William George Feam- 
aides, Professor Felix Eugen Fritsch, Professor 
Joseph Alexander Gray, Professor John Burdon San¬ 
derson Haldane, Professor Douglas Rayner Hartree, 
l>r. Karl Jordan, Professor Frederick Robert Miller, 
Sir Basil Mott, Bt, Dr. John Boyd Orr, Professor 


John Lionel Simonsen, Mr. Thomas Smith, Professor 
Hugh Stott Taylor, Professor Herbert Westren Turn- 
bull, and Professor Warrington Yorke. 

The annual faculty research lecture for 1932 at 
the University of California was given on March 22, 
Charter Day, in Wheeler Auditorium, by Dr. William 
Hammond Wright, astronomer of Lick Observatory. 
The title of the lecture was '^Viewing the Heavenly 
Bodies through Colored Glasses.” 

Dr. Arthur 0. Lovk.ioYj professor of philosophy 
at the Johns Hopkins University, has been appointed 
the second incumbent of the William James lecture¬ 
ship at Harvard University for the first half of next 
year. Dr, John Dewey, professor of philosophy 
emeritus at Columbia University, was last year the 
first William James lectuivr under the foundation for 
psychology provided with nearly $800,000 by the will 
of Edgar Pierce, formerly instructor in psychology 
at Harvard. 

Professor John A. James, who for the past thir¬ 
teen years has been assistant dean of the College of 
Agriculture of the University of Wisconsin, has been 
appointed dean and director of the department of 
agricultural education. The position of assisUuit dean 
will be filled by Dr. Ira L, Baldwin, of the department 
of agricultural bacteriology. 

Dr. H. Rosbbachbk, formerly superintendent of 
manufacturing development at the Kearny plant of 
the Western Electric Company, has been transferred 
to the Bell Telephone Laboratories as manager of 
vacuum tube manufacture. 

Leave of absence from Harvard University has been 
granted to Professor Hubert L. Clark, for the second 
half of 1931-32, in order that he may take charge 
of the expedition of the Museum of Comparative 
Zoology in Australia. 

The Hepsa Ely Sillinian Memorial Lectures will be 
delivered at the Sterling Chemistry Laboratory, Yale 
University, by Professor Owen Willans Richardson, 
of King’s College, London, on April 18, 19, 21, 22, 25 
and 26, at 4 :15 p. m. The subject of these lectures 
will be “Molecular Hydrogen and its Spectrum.'’ 

Dr. Anton J. Carlson, professor of physiology in 
the University of Chicago, conducted the tenth annual 
graduate course, sponsored by the Toledo Academy of 
Medicine, from March 21 to 26, on recent advances 
in physiology. Dr, Carlson gave two lectures each 
day covering, among other subjeetB, the anemias, con¬ 
trol of the heart, control of blood pressure, oxygen 
therapy, the digestive secretions, motor mechanisms 
of the alimentary tract, dietary deficiencies, the endo¬ 
crine glands and renal function. 

The Journal of the American Medical Association 
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reports that Dr. Alphonse K. Doohes, professor of 
medioine, Columbia University College of Physicians 
and Surgeons, New York, gave the fifth course of 
lectures under the William Sydney Thayer and Susan 
Read Thayer Lectureship in Clinical Medicine at the 
Johns Hopkins Hospital, on March 22 and 23. Dr. 
Dochess spoke on “A Limited Consideration of Certain 
Aspects of Acute Infection of the Respiratory Tract,” 

Dr. Waldemar T. Sciialler, of the U. S. Geologi¬ 
cal Survey, recently has given three illustrated lec¬ 
tures before the department of geology and mineral¬ 
ogy of Columbia University on the potash deposits of 
New Mexico and Texas, the borate deposits in the 
southwest, and the crystal cavities of the New Jersey 
Eeolite region. He also spoke on “The Potash Mine 
in New Mexico” before the American Institute of 
Mining and Metallurgical Engineers and on “Some 
Fascinations of Mineralogy” before the New York 
Minerulogical Club. 

Professor Ernst Waldschmidt-Leitz, director 
of the institute of biochemistry, Deutsche Technische 
Hoohschule, Prague, will give the Dohme Lectures on 
April 20, 21 and 22, at 4: 30 p. m., at the School of 
Medicine of the Johns Hopkins University. The titles 
of his three lectures are; “On the Specificity and 
Mode of Action of Proteolytic Enzymes,” “The Struc¬ 
ture of Proteins,” “On the Biological Significance of 
Enzymatic Activation.” 

Three Cantor Lectures on recent researches on the 
nature and function of vitamins will be given by Pro¬ 
fessor J. C. Drummond on April 18 and 25 and May 
2, at the Royal Society of Arts, London, 

Dr. Coleman R. GRimTn, associate professor of 
educational psychology at the University of Illinois, 
addressed the St. Tjouis University Sigma Xi Club on 
March 14 on “Some Studies on Exercise and Fatigue.” 

The Sydney Ringer Memorial Lecture at University 
College Hospital Medical School, London, was de¬ 
livered by Professor C. R. Harington on March 11 
under the chairmanship of Sir Edward Sharpey- 
Sohafer. The subject was “The Nature of the Secre¬ 
tion of tlm Thyroid Gland.” 

The Biological Laboratory at Cold Spring Harbor, 
Long Island, New York, will inaugurate this summer 
a new course on plant sociology, which will take the 
place of field botany. As the name suggests, this 
course will be concerned with the recognition and 
description of plant associations and the investigation 
of their floristic compositions. Professor H. S. Conard 
will be in charge. Dr. A. J, Grout will conduct work 
in bryology. 

Prompt action on the part of both the House and 
the Senate has been requested, as Science Service re¬ 
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ports, by the State Department and President Hoover, 
so that an $85,000 appropriation may be authorleed 
to defray the expenses of the sixteenth sesiuon of the 
International Geological Congress to be held in this 
country in 1933. The House Committee on Foreign 
Affairs has already reported favorably on such an 
autliorization. The congress was originally planned 
for 1932, but failure of the legislative branch of the 
governnuent to authorize the funds last session caused 
a postponement. The committee report states: “The 
committee feels these congresses are very vital to the 
development of the resources of the world and that 
matters arc discussed which eventually develop into 
action which means much to the fixuineial condition of 
the country. ... It is understood that this geological 
congress will devote considerable time to the discus¬ 
sion of copper, silver and petroleum.” 

Manson House, the new headquarters of the Royal 
Society of Tropical Medicine and Hygiene in London, 
was declared open by tlie Prince of Wales on March 
17, 

Accx)rdinq to the Journal of the American Medical 
Association, the Council of the Royal College of Sur¬ 
geons of England is presenting a hand-wrought and 
chiseled silver mace to the Royal College of Surgeons 
of Australasia. The staff is decorated with a pattern 
of English roses, Australian wattle and New Zealand 
ferns, and it is inscribed with the names of the 
twenty-four members of the council for the present 
year. The total weight of sterling silver is 189i 
ounces troy, and the length is 3 feet lOi inches. The 
mace will be presented to the Australasian body when 
Lord Moynihan visits Australia this year. 

It is reported that Harvard University will receive 
an endowment fund of more than $1,000,000 from the 
estate of the late Nelson Robinson, of New Yoric City. 
It appears that Mr. Robinson had a life interest in 
this fund and that the principal will now go to the 
university. 

Science Sebvioc reports that representatives of 21 
states have been attending the school for State Sani* 
tary Engineers which the U. S. Public Health Service 
held at its stream pollution investigations station in 
Washington. The object of the school, which ended 
on March 26, was to acquaint these officials with the 
latest developments in laboratory methods and tech¬ 
nique and other problems in their field. During the 
morning the “men” worked in the laboratories, where 
expert technicians demonstrated methods and 
usual conditions. In the afternoon officers of the tJ. 
S. Public Health Service lectured on various 
lems of interest to sanitary engineers, such b$ streuft 
pollution, midaria control, milk sanitatioh, 
purification, unusual problems of publk 
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brought about by drought, and ftimilar topics. Ar¬ 
rangements for the school were made jointly by Mr. 
E. S. Tisdale, sanitary engineer of the West Virginia 
State Department of Health, and Mr. J. K. Hoskins, 
nanitary engineer of the U. S. Public Health Service 
in charge of the station. The states represented at 
the school were: Arizona, Califoniia, Connecticut, 
Idaho, Illinois, Iowa, Kansas, Kentucky, Massachu¬ 
setts, Minnesota, Missouri, New Hampshire, New 
York, North Carolina, Oklahoma, Pennsylvania, 
Rhode Island, South Carolina, Texas, West Virginia 
and Wisconsin. 

The Field Museum of Natural History has received 
a large and important collection of plants gathered 
in Peten, Guatemala, and in British Honduras, made 
by Professor H. H. Bartlett, of the University of 
Michigan. The plants are being identified by Paul C. 
Standley, associate curator in charge of the miiseum^s 
herbarium. 

AccoimiKQ to the London Tim^s the Oxford Uni¬ 
versity Exploration Club is sending an expedition this 
year to North Sarawak instead of to Arctic Canada, 
where they worked last year. Mr. C. S. Elton, chair¬ 
man of the club, reported recently that a biological 
survey of plant and animal life is to bo made. The 
club is an undergraduate one, backed by experienced 
senior explorers and travelers. During the last four 
years expeditions have been sent to Greenland, British 
Guiana, Lapland and the Hudson Strait. The Sara¬ 
wak expedition is backed by the university, which 
has made a small grant towards the cost, and it goes 
with the permission and approval of the Rajah of 
Sarawak, who is providing special facilities. Eight 
or ten members of the expedition are going from 
England about the end of July, and the leader in 
the field will be Mr. 1, Banks, curator of the Rajah 
of Sarawak’s Museum at Kuching. They expect to 
return before the end of the year. The district where 
most of the woi^ will be done is around the 
Baram River. Camps will be made in the forest 
and in the mountains, and a special collection of plants 
will be made and brought back for further study at 
Oxford. 

Plans are being prepared for a building for the 
Polar Research Institute at Cambridge, which is part 
of the Captain Scott memorial. Dr. Seward, master 
of Downing College, who has himself done scientific 
work in the Arctic, stated recently that building would 
probably start about midsummer and should be ready 
early next year. Money raised as a memorial to 
Cap^;am Scott was handed over to the University of 
Cambridge on condition that a Polar Research In¬ 
stitute was founded and that a suitable building was 
erected ^tbin ten yearn. The institute itself was 
seven years ago and has been doing 


useful work in inadequate surroundings. Now, how¬ 
ever, thanks largely to a gift of £4,000 from the Pil¬ 
grim Trust, there is enough money to carry out the 
original condition and erect a suitable building. 

Two new primitive areas in the national forests of 
California have been set aside by Mr. R. Y. Stuart, 
chief of the Forest Service. These areas are known 
as the Devil Canyon-Bear Canyon area, 56 square 
miles in extent and embracing the entire drainage 
basins of Devil, Bear and Chileno Canyons in the Los 
Angeles National Forest, and the San Rafael area, 117 
square miles in extent and located on the main crest 
of the San Rafael range in the Santa Barbara Na¬ 
tional Forest. Both these areas are accessible by trail 
only, and will be preserved as far as possible in their 
present wild state. No roads will be constructed and 
no permanent structures will be allowed except such 
as are necessary for protection and administration of 
the forests. 

At the Hopital St. Louis, Paris, according to the 
regular correspondent of the Journal of the American 
Medical Association, a large radiologic service has 
been created that embodies all modern improvoincnts. 
The minister of public health attended in person the 
opening of the new service. The institute was erected 
through the initiative of Dr. Belot, director of the 
Borvioe, who supervised himself all the details of the 
construction. A thick wall sheathed with sheets of 
load insulates completely the roentgen apparatus from 
the booth occupied by the patients and the operators. 
The operators control the apparatus from a distance. 
The floor is entirely insulated by a thick layer of 
rubber. In addition to numerous dressing rooms for 
the patients, there are three rooms for radiolqgio 
diagnosis. The physician dictates his observations to 
secretaries, seated in an adjoining room, by means of 
a microphone and loud-speaker. The roentgenologist 
is enclosed in a special booth that assures him abso¬ 
lute protection. A powerful generator enables the 
operator to make roentgenograms of the lung at the 
rate of one every 2/100 second. Dummy lifts ore 
used to transfer the plates at once to the laboratories 
on the ground floor, where they are immediately de¬ 
veloped and then placed in an electric drier. The 
radiotherapeutic service comprises ten rooms. The 
patients are enclosed in a booth and the nurses control 
the apparatus from without, while they supervise the 
patient through a small window in the wall. There 
are two sets of equipment for superfleial roentgeno¬ 
therapy, an apparatus for moderately penetrative 
roentgenotherapy, and three sets of equipment for 
high voltage roentgenotherapy with 250 kilowatts. 
The fenerators arq coils with a constant tension of 
30 milUamperee. The Coolidge tubes, standard type^ 
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are enclosed in opaque containers. In other rooms 
are the various types of apparatus for physical 
therapy: mercury lamps, diathermic devices, arc 
lamps, and the like; the filing cabinets; in addition, 
there are assembly and recreation rooms. Foreign 
physicians who visited the institute at the time of 
holding of the International Kadiologic Congress 
stated that nowhere else is there an institute so com¬ 
plete and so modern. From the standpoint of ca¬ 
pacity, 10,000 patients a year can be given diagnostic 
examinations and 30,000 patients can receive widely 
divergent forms of treatment each year. 

We learn from the London Times that the Royal 
Horticultural Society marked its one hundred and 
twenty-eighth birthday on March 7 by the unveiling 
of a plaque commemorating the foundation of the 
society. The plaque was placed on the face of 
Messrs. Hatchard's building in Piccadilly, and within 
the shop will be hung an illuminated record. The 
Horticultural Society of London was founded on 
March 7, 1804, at a meeting summoned by Mr. John 
Wedgwood and held in a room of Messrs. Hatchard’s. 
The Society received a Royal Charter on AprU 7,1809, 
and in 1861, under the presidency of the Prince Con¬ 
sort, a new Charter was granted and the style and 
title altered to the Royal Horticultural Society. In 
1899 a supplementary Charter was granted to meet 
the altered conditions, and this in turn was displaced 
by a new Charter in 1928, The society's first meet¬ 
ings were at Hatchard's. In 1818 it acquired offices 
in Regent Street, in 1859 in St. Martin's Place, 
Trafalgar Square, and in 1861 in South Kensington, 
after the society had taken over the gardens at the 
site where the Natural History Museum now stands. 
In 1888 the offices were removed to Victoria Street 
and the shows held in the Drill Hall of the London 
Scottish Volunteers. In the centenary year, 1904, the 
society built its present offices and hall in Vincent 
Square. In 1928 the growth of the society demanded 
a new hall, and this has been built in Greycoat Street, 
close to the old hall, where the office accommodation 
and library have been brought up to modem require¬ 
ments. The society has always maintained a garden 


for the practical side of its work; in its early days 
at Kensington, then at Ealing, and later at Chiawiek, 
In 1903 Sir Thomas Hanbury gave in trust the gar¬ 
dens at Wisley. The fellowship of the society is now 
about 27,000. 

According to regulations approved at a meeting of 
the faculty of the division on February 18, reported 
in the Journal of the American Medical Association, 
graduation in medicine eight years after entering col¬ 
lege, instead of the present nine years, will be pos¬ 
sible at the School of Medicine of the Division of 
Biological Sciences at the University of Chicago, with 
the beginning of the spring quarter. The intern year 
will be included in the eight years. Abolishment of 
the bachelor of science degree as an admission re¬ 
quirement was also approved. For admission to the 
medical school, adequate training in physics, chem¬ 
istry, biology and mathematics is recommended, in 
addition to a reading knowledge of German or 
French. After 1933, a reading knowledge of German 
will be required. It is expected that this preparation 
will ordinarily be completed in the first year in the 
division. Selection by the committee on admissions 
will be based on character, aptitude and scholarship. 
Evidence of interest and ability in research wUl com¬ 
mend applicants to this committee. Requirements 
for the granting of the degree of doctor of medicioe, 
as approved at this meeting, provide that group ex¬ 
aminations bo abandoned and general departmental 
examinations be substituted for them. The student 
will be required to pass a general departmental ex¬ 
amination in each department during the quarter in 
which he completes his work in that department. The 
requirement of a thesis for graduation is abolished. 
The degree of doctor of medicine with honors in one 
department will be given when, in addition to meet¬ 
ing with distinction the requirements for the degree 
of doctor of medicine, the student has also completed 
a satisfactory thesis constituting a contribution to 
knowledge. This degree will be awarded on recom¬ 
mendation of the department and approval of the fac¬ 
ulty of the division. The official name of the medical 
school will be the School of Medicine of the Division 
of the Biological Sciences. 


DISCUSSION 


POSSIBILITIES OP NATURAL RADIATIONS 
FROM THE GREAT BEAR LAKE PITCH¬ 
BLENDE DEPOSITS ON GENE 
MUTATIONS 

The possibility of radiations from the earth in pro¬ 
ducing gene mutations was indicated by the recent 


work of Babcock and Collins^ in California and by 
Hanson and Heys^ in Missouri. This prompted the 

1 £. B. Babcock and J. L. Oolltns, Natural lonialng 
Radiation and the Bate of Mutations," J^ature^ 1134*. 
227-228, 1029. 

*F. B. Hanson and Florence Hep, **A Possible Rela¬ 
tion between Natural (Earth) Radiations and Oene 
Mutations," SoncNCi, n.s. 71, 1828, 43-44,1930. 
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writer to point out the possibilitiee of the recently 
discovered pitchblende deposits at La Bine point in 
the Echo Bay region of threat Bear Lake in the North* 
west Territories, Canada. 

The former compared the rates of occurrence of 
sex-linked lethal mutations in Drosophila in a street¬ 
car tunnel in San Francisco, where the natural ioniz¬ 
ing radiation was fully twice as great as the radiation 
in their laboratory at Berkeley. The difference in the 
rate of occurrence of lethal mutations in the tunnel 
and in their laboratory, which was 2.6 times the prob¬ 
able error, although probably not statistically signifi¬ 
cant, is indicative. 

The latter, working independently of Babcock and 
Collins, arrived at a somewhat similar conclusion. 
After unsuccessfully searching with an electroscope 
in the Ozark caves and load mines in Missouri for a 
location with sufficient increase of ionization over 
that of the laboratory, they finally utilized an aban¬ 
doned Camotite mine in Colorado. The radiation in 
this mine was 0.39 times as intense as that from one 
mg of radium when the rays were passed through a 
0.156 inch lead filter. Male Drosophila flies were ex¬ 
posed for 40 hours in this mine. It was found that 
the difference in the occurrence of gene mutations be¬ 
tween tests and controls was 2.09 times the probable 
error. Although the results of these two independent 
experiments are probably not statistically significant, 
they would seem to suggest that more definite results 
might be obtained from more strongly ionizing radia¬ 
tions. 

From electroBOopio tests of eight samples of pitch¬ 
blende from La Bine Point, Echo Bay, Great Bear 
Lake, N.W.T., Spence,* mineral technologist, De¬ 
partment of Mines, Ottawa, found that the uranium 
oxide content ranged from 27.88 to 83.90 per cent; 
the equivalent range of radium content would thus be 
approximately from 70.79 to 213 milligrams per ton. 
Complete ohemioal analysis of two samples are also 
given in tabular form. The intensity of radiation 
from these outcrops* of pitchblende would undoubt¬ 
edly be much greater than the intensity of radiation 
in either an abandoned Carnotite mine in Colorado or 
a street-car tunnel in San Francisco. 

Considering the work mentioned, it has occurred to 
me that biologists might profitably investigate the 
Great Bear Lake pitchblende deposits from the view- 


*Huffh 8. Spence, ^' Badium-bearlng Minerals from 
Great Bear Lake, North West Tereitories," Minos 
Branch, Dept, of Mines, Ottawa Memorandum Series No. 
48: X-4, 1981. 

*Bugh B. Spence, '^Occurrences of Pitchblende and 
Silver Ores at Groat Bear Lake, N.W.T.," Mines Branch, 
Dept, of Mines, Ottawa Memorandum Series No. 61: l-6f 
1931, 


point of observing gene mutations produced under 
conditions there. Evidence of this in the flora and 
fauna indigenous to the district, which includes spe¬ 
cies of Picea, Betula, Ain us, Ericads, mosses, liver¬ 
worts and lichens, as well as numerous insects, might 
be observed in addition to exposing introduced biolog¬ 
ical entities, such as insects, mosses, fungi and other 
plants of known genetic constitution, to the action of 
these natural radiations. 

The inaccessibility of the field, some 700 miles north 
of Edmonton, practically only accessible by airplane, 
and the lack of the necessary funds and material for 
this type of investigation has practically placed this 
very interesting possibility beyond the scope of the 
writer. No doubt this field would yield some very in¬ 
teresting data in regard to the role of natural radia¬ 
tions as a factor in the evolution of species by fur¬ 
nishing hereditable variations upon which the forces 
of nature could act. 

W. C. Broadpoot 

Dominion Laboratory or Plant Patholoqt, 
University op Alberta, 

Edmonton, Alberta 

POSSIBILITIES OP SECONDARY POISONING 
OP BIRDS AND MAMMALS 

In the winter of 1915, during jack-rabbit poison¬ 
ing work in Lake County, Oregon, a coyote in the 
characteristic position of strychnine poisoning was 
found dead at a haystack. Portions of mutilated 
carcasses of rabbits that had been poisoned were lying 
near-by. In most cases the stomach and intestines 
were the only parts of the rabbit left untouched, 
but occasionally these also had disappeared. The 
stomach contents of the coyote found dead were 
examined and found to contain the stomach of a 
rabbit together with the contents. It is not common 
for a coyote to eat the viscera of rabbits. This was 
a case of direct poisoning from swallowing the 
poisoned bait in the rabbit stomach rather than 
secondary poisoning from eating strychnine in the 
flesh. 

The lean meat of several rabbits that had been 
poisoned with strychnine was fed a dog and some 
chickens without producing any ill effects. 

Hawks have often been observed to eat ground 
squirrels and prairie dogs so poisoned, without ap¬ 
parent ill effects, 

Indians on some of the Indian reservations have 
been reported to have eaten ground squirrels poisoned 
with strychnine, without any unpleasant after effects. 

Reports have been received that occasionally a dog 
has died suddenly after eating the bones of a poisoned 
rabbit Giat had been exposed for months to the 



weather. Laboratory aualyeis of such bones haa 
shown minute quantities of strychnine present in 
them. Before being killed, however, very few rabbits 
ingest sudicient strychnine that enough would bo de¬ 
posited in the bones to kill a dog. 

After eating ground squirrels affected with bait 
materials poisoned with thallium sulphate, a number 
of coyotes have boon found dead or having the symp¬ 
toms of thallium poisoning. A small percentage of 
the squirrels when affected with thallium will sit at 
the entrance of their burrows in a stupor, and the 
coyotes easily catch them and eat the whole carcass. 
If they happen to catch one that has eaten a large 
quantity of grain within twelve hours, they may ob¬ 
tain some of the thallium on the grain. This would 
greatly reduce the number of squirrels they would 
have to eat to obtain a lethal dose. The number of 
squirrels in this condition, or of squirrels that die on 
the surface when thallium is used, is small in com¬ 
parison with the original number of squirrels. Rarely 
skunks have been found dead that were suspected of 
having been killed by secondary poisoning on areas 
treated for ground squirrels with thallium-poisoned 
grain. That so few carnivores are affected by thallium 
in rodent control operations is probably due to the 
large number of poisoned rodents they would have to 
cat to obtain a lethal dose, and the difficulty in secur¬ 
ing the number that would be required. 

Very seldom has a bird of prey been found dead 
on or in the vicinity of areas from which the squirrels 
had been removed with thallium. On the Peckham 
Ranch, Santa Cruz County, California, on March 13, 

1927, an eagle was observed that showed symptoms of 
thallium poisoning. Of several eagles that were feed¬ 
ing on the same area it was the only one affected and 
was found dead on the 2lBt. 

To obtain some definite information under con¬ 
trolled conditions on the secondary poisoning of 
hawks with strychnine and thallium, a study of their 
resistance to these poisons was made at the Control 
Methods Research Laboratory, at Denver, Colorado. 
Early in July of 1928 a young Swainson^s hawk was 

obtained and held in a large cage until December, 

1928. Observations of the hawk’s habits of feeding 

revealed the fact that it would readily take two 

medium-sized wild rats at a feeding, but that any 

number in excess of two would usually he killed and 
saved for future use. Thirteen small rats were con¬ 
sumed, however, in a two-day period. Medium-sized 
rats were considered those weighing 350 to 300 grams; 
small rata 49 to 126 grams. 

In the period from December 12 tt> 17, this hawk 
was continually fed wild rata that bad been killed 
with thallium iodide. Ten rats were eaten, and these 
ten rats contained 42.70 mg of thallium as the iodide. 


Aa the hawk weighed 1,24 kg this represents a dxme of 
$4.43 mg/Kg. No symptoms of poisoning were 
noted. 

Then on the successive days of February 13 and 14, 
1920, the hawk was fed a total of 13 rata, which 
contained 153.37 mg thallium as the sulphate. The 
bird weighed 1.36 kg, so this dose was 113.00 mg/Kg. 
This showed no symptoms of poison. 

On May 27, a rat was injected with 100.00 mg 
of arsenic as the trioxide and fed to the hawk. For 
two days after this dose of 73,70 mg/Kg the bird 
was somewhat listless and had no appetite, but by 
the 30th of the month normal appearances had re¬ 
turned. So on June 33 a rat carrying 200.00 mg 
of arsenic was given to the hawk. This dose of 
147.40 mg/Kg failed to produce any toxic response 
at all. 

On June 19 a rat was injected with 500.00 mg of 
strychnine as the sulphate, aud fed to the hawk. It 
was taken rather slowly, but all was gone on the 
morning of the 20th. This was a dose of 368.00 
mg/Kg of strychnine, aud the hawk was in evident 
distress most of the day. The symptoms manifested, 
however, were confined to difficult breathing, stiff 
legs and extreme nervousness. 

Regardless of this condition, the hawk^s appetite 
was still good on the 20th, and it ate a rat that had 
been killed by an injection of 300.00 mg, of thallium 
as the sulphate. This was a dose of 220.00 mg/Kg, 
since the hawk had been practically stationary in 
weight for some time. On the morning of the 2l8t, 
the bird's appearance was entirely normal. On the 
22d, it took a rat readily. The first signs of illness 
appeared on the 23d. On the 24th the bird was 
almost comatose with eyes closed and the wing 
drooped. 

On the 25th, the hawk's condition was improred, 
and ate a new-born wild rat. A relapse occurred on 
the 26th, but the appetite was still good and three 
infant rats were eaten. By the 27th the bird was 
unable to stand. Posterior paralysis was well de¬ 
veloped. No appetite. Condition was unchanged 
during the day of the 28th. Hawk died in asphyxial 
spasm at 9:15 a, u. on the 29th, 

During its experimental career, this hawk survived 
34.43 mg/Kg and 113.00 mg/Kg thallium; 73.70 
mg/Kg and 147.40 mg/Kg arsenic; 368.00 mg/Kg 
strychnine. And finally lived for 9 days after a dose 
of 220.00 mg/Kg of thallium. 

These figures indicate how extremely unlikely it 
would be to kill a hawk of this kind by secondary 
poisoning under field conditions. An ordinary small 
mammal, such as a ground squirrel, weighing from 
1/4 to 1/3 Kg is killed by 3 to 10 mg of Stryehnine; 
10 to 25 mg arsenic; or 8 to 15 mg of thaUimxL M- 
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fiominjr tiira t|iat the roamnml had eaten the lai^er 
quantity of poison listed, a hawk like the one tested 
could eat more than 50 squirrels that had been killed 
with strychnine; more than 8 that had been killed 
with arsenic, and about 20 that had died from the 
effects of thallium, providing it did not obtain any 
of the ingested poisoned grain. 

With this resistance to strychnine the hawk would 
be practically immune to danger from secondary 
poisoning from such a toxic agent. 

These experiments indicate that the bird would 
be forced to live entirely for al}out three weeks on 
mammals dying from thallium to obtain a lethal 
dose. This estimate is made disregarding the rate 
of elimination of poison that would be made by the 
mammal, which factor should double the number of 
animals needed to provide a lethal dose for the bird. 

These results in laboratory experiments lead to the 
following conclusions: 

Arsenic has no great secondary poisoning hazard, 
and is too erratic in its results to be a good rodent 
poison, consequently it is not used in large field- 
control operations. 

Strychnine presents no danger of secondary poison¬ 
ing to hawks. 

Thallium is apparently more hazardous, but even 
this cumulative poison can kill hawks only in extra¬ 
ordinarily large doses, unlikely to be obtained under 


field conditions. 


F. E. Oablough 


Justus C. Wakd 

OONTBOL MeTBOOS KxSKASCH 

Labokatobixs, 

U. S. Bubeau or Biological Subvet 


SPREAD OF BROAD FISH TAPEWORM OF 
MAN 

The finding of Diphyllobothrium latum (Linn., 
1768), the broad fish tapeworm of man, in Oklahoma 
should be of interest to paraaitologists. It is known 
that this species was brought to the United States by 
the Swedes and Finns who settled in Minnesota and 
North Dakota, where the proper intermediate hosts 
for its development abound. Hegner, Root and 
Augustine^ write: 'Tn the United States Diphyllo¬ 
bothrium latum has been considered a rare parasite 
ooonrring only in emigrants from European endemic 
centers. However, a number of indigenous infections 
have been reported recently from Minnesota, Illinois, 
Indiana, Muiigan and Massachusetts.” The above- 
mentioned states are all in the northern tier of states. 
The oeourrenoe of this tapeworm in Oklahoma shows 
a wider distribution for the species. 

Reeeetty a tbirty-one-yaar-old laborer called at the 

^ Rp W. Hegner, F. M. Boot and D. L. Augustine, 

Animal Paritaitolcgy/' 781 pp. New York, 19^, 


Oklahoma Medical School Hospital olinie for treat¬ 
ment. Be stated that he believed he had a tapeworm 
because he recognized the signs and that he knew 
people got them from eating dried fish in the old 
country, as he had done. He stated that he was a 
native of Finland and has been in America fifteen 
years, coming to Oklahoma three months ago from 
Louiriana. This is interesting, because the tapeworms 
taken from him must have had a length of life of 
over fifteen years, provided of course that he became 
infected in his native land. Riley^ stated a Swedish 
woman was definitely known to carry the infection 
for thirteen years. 

Upon examination he was found to have numerous 
ova in the stool, to have bloody diarrhea, to be very 
anemic and weak, with attendant oolicy pains. These 
I)ains he claimed doubled him up and kept him from 
work. Dr. A. D. Danielson treated him with oleoresin 
of aspidium and salts. At the first treatment twelve 
feet of progluttids was obtained. Later fifteen to 
twenty feet was obtained. All the segments showed 
the characteristic gray fish color and coiled brown 
uterus centrally located. By careful search two heads 
were found. These were unarmed and had two bothria 
or slit-like suckers. Upon the patient^s release, ‘Teel- 
ing much better,” he was told to come back in two 
months to be checked. 

As this host came from Finland not more than 
fifteen years ago, it is evident that carriers are still 
actively transporting this parasite across the ocean 
and spreading it farther in the United States, and 
that the migration of Finns, and perhaps Swedes, in 
search of work in new areas is a large factor in its 
spread. 

The clanger of this species becoming indigenous to 
the southern states seems remote, due to the absence 
of cold water lakes and proper intermediate fish hosts. 
The possibility remains, however, that D. latum may 
adapt itself to different intermediate hosts from those 
now known for it and hence become endemic in new 
areas. 

Wm. P. N. Can AVAN 

Bacteriology Department, 

Oklahoma Medical School 

DISCOVERY OF CONODONTS IN THE 
PHOSPHORIA PERMIAN OF 
WYOMING 

DtmiKO the summer of 1931, the Phosphoria forma¬ 
tion along the coat front of the Wind River Moun¬ 
tains, Wyoming, was examined for microfoasils. The 
Phosphoria is Pennsylvanian and Permian in age, 
the boundary coming below the Pustula member. This 
member eontaina a bed of low-grade rock phosphate 

* Wm. A. Kiley, *'The Longevity of the Fiah Tape¬ 
worm of Man, D* laim^” Jaw, Parasitoh, 5: 198, 1910. 
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which weathers rapidly into rounded grains. About 
1 per cent, of these grains were found to be conodouts. 
This is the highest known stratigraphic occurrence of 
the eonodont group. 

The Phosphoria types are peculiar and are appar¬ 
ently senile specializations of a rapidly declining 
group. They seem to boar the same relationship to 
other conodouts that the late Cretaceous ammonites 
do to other ammonoids and that Silurian and Devo¬ 
nian trilohites do to other trilobites. There are at 
least two types of ribbed spoon-like teeth and one type 
of plate-like tooth with longitudinal linos of denticles. 
Simple conical forms are abundant. The species will 
be described and llgured in a later paper. 

C. C, Bransok 

Beown UNiVEBsirr 

ACADEMIC FREEDOM IN ITALY 

Next summer the International Physiological Con¬ 
gress is scheduled to meet in Rome. In this connec¬ 


tion I wish to call the attention of the menabera of the 
Federation of American Biological Societies, who are 
members of this oongress, to the ofiioial edict issued 
by the Italian government on October 8, 1031, com¬ 
pelling all professors in Italian universities to swear 
allegiance to the Fascist regime. As announced in 
School and Society for January 0, eleven university 
professors out of 1,226 have refused to take this oath 
of allegiance. 

I wish to propose to the members of the Federa¬ 
tion of American Biological Societies for the com¬ 
ing meeting in Philadelphia in April the consideration 
of refusing to attend the International Congress of 
Physiology in Romo August next unless this brutal 
and defiant attack on academic freedom on the part 
of the Italian government is rescinded. 

{Signed) A. J. Carlson 
Department or Physiology, 

University or Chicago 
March 4, 1932 


SCIENTIFIC BOOKS 


The l]mx>er%e of Modern Physics, By Max Planck. 

W. W. Norton and Company, Inc., 1931. 

The revolution of thought w^hich had its inception 
in two physical theories, relativity and quantum 
mechanics, has swept over larger and larger fields of 
human concern. It has drawn into scientific contro¬ 
versy, and caused a revision of, some of the concepts 
that were considered to lie at the very basis of philo¬ 
sophical and physical thought. In the midst of the 
multifarious and conflicting attempts of reformula¬ 
tion we liear the voice of Planck, the man whose work 
was largely responsible for the abandonment of 
classical reasoning in physics. He addresses not the 
comparatively few who work in the special fields of 
theoretical physios, but all those who have an interest 
in the basic problems of physical reality. And his 
message is certain to be received with greatest atten¬ 
tion. 

Physicists ore entirely too prone to forget the rela¬ 
tions between their science and the fundamental is¬ 
sues of epistemology; indeed they frequently neglect 
to apply the teat of logical consistency to the concepts 
which compose their theories. Planck’s aim is to 
clarify these matters. He starts by stating the goal 
of physics, which ho defines as the apprehension of 
true reality, a goal which is admittedly unattainable 
but acts as a guiding ideal in scientific investigations. 
Reality, in Planck’s analysis, is more than the mere 
phrase it appears to be in many similar treatises; 
the world of reality is definitely set aside as one of 
three, the other two being the world of sense and 


that of physics. The latter is a deliberate hypothesis 
and is subject to change, while the world of reality 
is immutable. 

The discussion of these metaphysical matters is fol¬ 
lowed by a lucid exposition of relativity and the quan¬ 
tum theory, particular emphasis being placed upon 
those points at which they break away from the mbre 
common habits of thought. Planck’s comments on 
Heisenberg’s principle of uncertainty are very note¬ 
worthy indeed, for he makes a point which is too 
often overlooked in the numerous illustrations of this 
principle: It ^^has nothing whatever to do with any 
measurement,” but derives its validity only from 
the wave nature of matter. Determinism is redefined, 
and its premises are then shown to apply to wave 
mechanics, so that uncertainty can not be said to be 
contradictory to determinism. Nevertheless, there is 
an important distinction between determinism in 
classical physics and in quantum physics. Classically, 
the configuration of objects was governed by definite 
laws; in quantum mechanics complete determination 
fixes the state of material waves. This situation is not 
opposed to strict determinism; it merely renders con¬ 
siderably looser the relation between the physical worid 
and the world of sense. 

Causality, complete physical lawfulness are in 
Planck’s opinion the bases of physical science. He 
regards causality as a category which is given a priori, 
much in the Kantian sense. The definiteness of his 
statements on this controversial point is truly pleas¬ 
ing, and it is to be hoped that the soundness of the 
author's view will penetrate the mist whitih still be- 
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olonds this important problem. On the basis of the 
supposition of lawfulness the physioist proceeds to 
erect his science^ and his efforts are governed very 
largely by working hypotheses, whose r61e and im¬ 
portance are discussed. Interesting examples taken 
from the history of physical thought illustrate the 
making of physical theories. After discussing the 
genesis of physical Jaws Planck examines their con¬ 
tents. He finds that, from this point of view, all 
laws can be divided into two main groups: those gov¬ 
erning reversible and those governing irreversible 
processes. While it is impossible on logical or em¬ 
pirical grounds to decide whether one type of law is 
derivable from the other, Planck wishes to uphold the 
postulate that all laws are ultimately of a dynamical 
character, this being essential for the healthy develop¬ 
ment of physios. 

Attempts have frequently been made to establisli 
freedom of will on the basis of physical uncertainly. 
Planck shows convincingly how unnecessary such en¬ 
deavors are, for he proves with bis usual clarity that 


^^humaa free will is perfectly compatible with the 
universal law of strict causality.’’ In concluding he 
discusBOB some of the difficulties with which modem 
theories are still confronted, and points out the value 
which might arise from a coordination of scientific 
and philosophic endeavors. 

The book contains in its 114 pages not only a con¬ 
siderable amount of valuable information accessible 
to those not specifically versed in science but it pre¬ 
sents the views of a man who has left Jiis permanent 
imprint upon the subject of 'which he speaks. Minor 
technical errors are only too likely to appear in a 
book of such broad perspective; there seems to be one 
on page 31 where the author, speaking of points at 
which the potential energy exceeds the total energy, is 
apparently referring to states where the total energy 
ia negative. Some might find, too, that space should 
have been given to Dirac’s more recent theories—but 
all such criticisHLs would seem pedantic. 

Henuy Mah(3Knau 

Yaijd Uni'vkrsity 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MODIFICATION OF THE OSBORNES 
MENDEL SALT MIXTURE CONTAIN¬ 
ING ONLY INORGANIC CON¬ 
STITUENTS 

Ik a salt mixture used in compounding synthetic 
diets for experimental animals, it has seemed to us to 
be desirable to use purely inorganic salts because of 
the p6saibility that the citrates and lactates, commonly 
used in salt mixtures, may contain unsuspected vita¬ 
mins. The salt mixture given below, in addition to 
fulfilling the requirement as to purely inorganic 
sources, is easily prepared from readily available 
C. P. chemicals with very little grinding and does not 
cake on standing. Moreover, it contains the inorganic 
radicals of Osborne and Mendel’s milk salts to give 
in 1 kilogram of completed ration essentially similar 
amounts of the necessary constituents that thi.s last 
would give in the proportion recommended, and thus 
should be equivalent for feeding purposes. 

For convenience in comparing the present salt mix¬ 
ture with that of Osborne and Mendel/ as well as 
with McCollum’s No. 186,* and Hawk and Oser’s” re¬ 
cently suggested mixture, the 4 mixtures have been 
calculated to a 1 kilogram finished salt basis (Table 
I). As different proportions of salt mixtures in the 

* T. B. Osborne and L. B. Mendel, J. BioL Chem.. 37, 

McCollum, O. S. Bask and X B. Becker, J. Biol. 

77, m, 1928, 

* P. B; Hawk and B. L. Oser, 8anK0«, 74, 369, 1931. 


TABLE I 


. Ingredients to Give 1 Kilogram Salt Mixture 
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NaCl. 


46.7 

77.41 


KCl.‘. 



125.29 

120.0 

KILPO 4 . 




310.0 

Ca,(PO.), . 




149.0 

CaCO,. 

310.2 


68.90 

210.0 

MrSO, (anhydr.) . 


72.0 

38.50 

90.0 

PeP0, + 4H,0 




14.7 

MnSO, (anhydr.) . 

0.182 


0.161 

0.20 

K,Ab( 804)4 + 2411,0 . 
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0.09 

CuSO,+ 511,0 . 




0.39 

NaP . 
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0.508 

0.57 
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0,0460 
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0.05 

NaH,P 04 + H,0 . 


93.8 
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219.72 


CaH,{PO.), + H.O . 
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113.26 


Ferric citrate + liH,0 
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32.0 

13.00 


Ca lactate .... 
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Ca citrate . 
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MgOO, . 
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sation are recommended by these inyeetigators, a eom** 
pariaon is also given (Table II) of the percentage of 


TABLE II 

PEKOENTAOE OT RATION 
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Salt mixture 

4.0 

3.7 

4.4 

3.5 

Na . 

0.137 

■ 0.126 

0.134 

0.146 

K . 

0.737 

0.427 

0.721 

0.533 

Oa . 

0.400 

0.256 

0.489 

0.500 

Mg ... 

0.064 

0.064 

0.0766 

0.0636 

Fe.-. 

0.0120 

0.0243 

0.0118 

0.0129 

Mn . 

0.000265 


0.000258 

0.000253 

Cu. 




0.000348 

A1 . 

0.000013 


0.000023 

0.000018 

PO. 

0.920 

1.169 

0.900 

1.098 

80. . 

0.083 

0.212 

0.135 

0,261 

Cl . 

0.478 

0.106 

0.468 

0.423 

p. 

0.00103 


0.00101 

0.000903 

I. 

0.000144 

• 

0.000144 

0.000134 


* Iodine in drinking water. 


the inorganic radicals in a diet prepared with the pre* 
scribed proportions of salt mixture to ration. 

The suggested mixture has been used in essentially 
the present form for several years in this laboratory. 
Copper has added recently in accordance with the 
findings of Waddell, Steenbock and Hart^ and Elveh- 
jem and Hart.® 

Laurence Q. Wesson 

VANOEaBTIiT MePTCAL SoHOOL, 

NABHviLut, Tennessee 

A NEW KAHN ANTIGEN MIXER 

The proper mixing of the Kahn antigen with salt 
solution in order to obtain a stable and uniform 
emulsion is still something of a problem, notwith¬ 
standing the improved mixers available on the 
market. 

In this laboratory and in that of Agnew State 
Hospital we have used a mixer which possesses 
definite advantages over all others and which is in¬ 
expensive to make. It is nothing more than a 
Hatsohek emulsifier in miniature. Its operation is 
simple. 

*J, Waddell, H. Steoubock and E. B. Hart, J, TiioL 
Cham,, 84, 116, 1929. ^ 

5C. A. Elv^jem and E. B. Hart, J, Jiwl. Chem., 
84, 131, 1929. 


The materialB used are as foUowa: 

(1) A specimen vial f inch inside diam. by 2| iitches 
long 

(2) 1 rubber stopper No. 3 with 2 holes. 

(3) A 1 inch fanuol with a stem 4 Inches long, 

(4) A 1^ inch right angle glass tube, | inch inside 
diam. 

(5) A piece of rubber tubing 9 inches long by | inch 
diam. with glass tubing mouth-piece. 

The end of the funnel is heated until the hole is 
i mm. in diameter. When inserted through the rub¬ 
ber stopper and the vial closed the funnel stem should 
almost touch the bottom. Tor greater stability the 
base of the vial can be held in a No. 9 rubber stopper. 

The antigen is put into the vial first. After the 
stopper is replaced, gentle suction by mouth or other¬ 
wise is applied by means of the rubber tube connected 
with the right angle glass tube. This causes bubbling 




through the antigen. Now the salt solution is poured 
into the funnel one drop at a time—say 2 or 3 drops 
per second. The entrapped air between the drops 
does the mixing of the salt solution with the antigen 
in the vial. If mechanical suction is used and also 
a dropping funnel it is possible to reproduce the 
mixing exactly each time and standardiae the emul¬ 
sion with great accuracy; something almost impossible 
with the mixers in general use. Since this mixer has 
been in use, a marked decrease in doubtful detennina- 
tiona has taken place. 

CBARbES OmeOBOT 

B^XABOH liABORATOET, 

Sonoma State Home, 

BLDBIDOI, OALtmNlA 
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A SIMPLE METHOD FOR THE STUDY OF 
LIVING FRIB^H-^WATER SPONGES 

Tot porea, oficula and Bupcrfl<ual canals of fresh¬ 
water sponges can be readily seen with the aid of 
a good lens. The many branching canals which ex¬ 
tend throughout the sponge body, the flagellated 
chambers and the cellular structure, however, can 
not be easily studied on the living sponge. All 
these structures may be demonstrated by a very 
simple method. 

If a small healthy sponge or a portion of a larger 
one is placed on a glass slide at the bottom of a 
dish of pond water (water 2 to 3 inches deep) it 
will soon adhere to the slide and grow out on the 
surface of the glass as a thin incrustation. If the 
sponge used is growing on the stem or leaf of a 
water plant it will tend to float. In this case the 
stem (4) or leaf should be tied to the glass slide by 



pieces of tliread (6), as shown in the diagram. The 
slide should be changed to fresh pond water every 


twenty-four hours. Generally a thin marginal mem^ 
brane, attached to the slide around the sponge mass, 
appears within twenty-four hours. By the end of 
the second day a wide area (2,3) of sponge tissue 
has grown from the original mass, and by the end 
of the third day large canals are easily seen in this 
area without the aid of a lens. If the sponge used is 
small, all the tissue deserts its original substratum and 
moves out on the glide. If the original sponge is 
large the thick portion (1) may be carefully cut away 
without injury to the encrusting mass. The slide 
may then be taken from the dish, covered with a 
thin cover glass, and studied with the oil immersion 
objective if necessary. At the periphery of the mass 
there is a thin marginal membrane (2) in which the 
various types of amoeboid cells may be more easily 
studied. The inclusions of these cells are more clearly 
seen if a very dilute solution (1-10,000) of some 
vital stain such as Nile blue or methylene blue is 
added. In the thicker part of the incrustation (3) 
the flagellated chambers, with the actively beating 
flagella are seen. These preparations may be studied 
for long periods, provided water is added at the edge 
of the cover glass quite often. The cover may be re¬ 
moved without injury to the sponge and the slide re¬ 
turned to the pond water for future study, or the 
specimen may be fixed on the slide and a permanent 
stained mount prepared. 


jAirUS T. P»KNKY 


University or South Carolina 


SPECIAL ARTICLES 


INSECTS AS VECTORS OF YELLOW DWARF 
OF ONIONS' 

For the past few years onion growers in the vicinity 
of Pleasant Valley, Iowa, have been greatly con¬ 
cerned over a virus disease of the onion, known locally 
as ^‘yellow dwarf,” and the means by which it is 
disseminated under field conditions. During the sea¬ 
son of 1928 losses from this malady amounted to as 
high as 95 per cent, of the crop in some plantings. 
At that time field observations made it quite evident 
that soime agent, perhaps an insect, was resimnsible 
for Um fpread of the disease. Since 1928 yellow 
dwarf not been so prevalent in the fields nor so 
severe in its attaedt* a result largely due to the practice 
of using only disease-free sets. Such seta were se¬ 
cured either from localities where yellow dwarf had 
never appeared or from fields within the infected area 
free or almost free of the disease os determined by 
indexing. During this period, however, it remained 

'Jountal No. B40 of the Iowa Agricultural 


constantly evident that there was dissemination in the 
field by vectors. 

While making a survey of the insect posts attack¬ 
ing onions in Iowa the writers, aside from studying 
the forms that might be called of primary and secon¬ 
dary importance, have given attention to several 
species which are not able normally to subsist on 
onion, but which, nevertheless, occasionally or only in¬ 
cidentally feed upon it. Although many tests have 
been made with members of the former groups it has 
from the first seemed probable that in the latter would 
be found the vectors of the virus. 

Yellow dwarf, or ^^crinkles” as it is sometimes called, 
is so named because of its most characteristic symp- 
tomis— vijB., yellowing and stunting of the plant, ac¬ 
companied by drooping and frequently by crinkling 
and chlorosis of the leaves. Under certain conditions 
the symptoms may be completely masked until after 
the bulbs have undergone a rest period and then have 
been regrpwn. Such plants may serve as a means of 
carrying the disease from season to season and as a 





342 


BCIESCE 


Vou 75> No, 1H3 


source of infection to insect vectors. The disease is 
not tranmitted through the seed. 

In the insectary at Ames yellow dwarf has been 
transmitted to a large number of onion plants by three 
species of aphids“—the bean aphid (Aphis rumicia 
Linn.), the corn leaf aphid (Aphis matdu Fitch) and 
the apple grain aphid (EhopcUosphium prunifoUae 
Fitch), and by the six-spotted leaf-hopper (Cicadula 
sexnotata Fall.). Observations indicate that the bean 
aphid and the corn leaf aphid are responsible for a 
large percentage of the transmission of the disease. 
These two plant lice are ipiite common in the Oelds 
at Pleasant Valley and feed very readily on the leaves 
of the onion. Moreover, cage experiments with these 
two forms gave the highest percentage of transmission. 
The apple grain aphid does not feed as readily on 
the onion and only a few ctises of transmission were 
secured with it, as was also the case with the six- 
spotted leaf-hopper. Although the latter is very com¬ 
mon in the fields and readily feeds upon the onion 
plant further experimentation is needed to substanti¬ 
ate its r5Ie as an important vector of yellow dwarf. 

For the experiments the different species of aphids 
were reared in separate rooms on some of their pre¬ 
ferred hosts. From eight to twelve individuals of a 
species, after having been confined on a diseased plant 
for twenty-four hours, were transferred to disease- 
free plants in individual cages. When so confined on 
an onion, practically all the aphids died within a 
period of three to six days. In more than 200 definite 
transmissions the symptoms of yellow dwarf appeared 
on an average of seven to twelve days after the initial 
exposure to feeding by viruliferous lice. Plants thus 
infected were then successfully used as sources of in¬ 
oculum to infect other plants. As controls, plants 
not exposed to the feeding of lice and plants sup¬ 
porting lice which had not been exposed to a source 
of inoculum were used. The symptoms of the disease 
have not yet appeared in any of these control plants, 
whereas in those exposed to aphids which had pre¬ 
viously fed on diseased plants a high percentage of 
infection has resulted. In fact, in more than 100 
tests during the month of February, 1032, 01 per 
cent, of the caged plants showed typical disease 
symptoms within 12 days. 

The viruliferous aphids were confined on seedlings, 
sets and mother bulbs in various types of cages. In 
a number of tests the vectors were limited to small 
portions of an individual leaf, whereas in others tliey 
were permitted to run at large over a caged plant and 
to feed upon any part of this plant. Regardless of 
the portion of the plant upon which the aphids bad 
been confined the first visible evidence of the disease 
always made its appearance in the new shoots. Pre- 

sApMdae detemined by Dr. P. C. Hottes. 


quently, in the larger onions no indications of the 
disease were ever apparent in older leaves npon which 
the insecte had been confined, whereas the new shoots 
of these plants discloaed typical symptoms of yellow 

C. J. Dbak* 

H. M. Habrjs 

H. D. Tate 

THE PRE-OLIGOCENE STRATIGRAPHY OF 
PORTO RICO 

Late in 1930 Mr, James Thorp, of the Bureau of 
Chemistry and Soils, U. 8. Department of Agricul¬ 
ture, discovered fossils in moderate numbers in the 
older rocks of Porto Rico. The several localities 
found are situated in the central part of the island at 
points where fossils had not previously been reported. 
The discovery was followed by an energetic search, in 
which Dr. N. L. Britton, chainnan of the Scientific 
Survey of Porto Rico and the Virgin Islands, Mr. W. 
D. Noble, of San Juan, and Mr. Thorp were the chief 
participants. In March and April, 1931, at the invi¬ 
tation of Dr. Britton, the author examined the fossil- 
iferous localities, supplementing the collections al¬ 
ready made. Pending detailed studies of the material, 
a preliminary statement of its stratigraphic signifi¬ 
cance is herewith offered. 

The collections contain approximately twenty spe¬ 
cies in a sufficiently good state of preservation for 
specific description, and there are a dozen additional 
forms which give some promise of ultimate identifica¬ 
tion. The majority of the species either are new or 
are closely related to, and perhaps identical with, spe¬ 
cies known in the older rocks of other Antillean 
islands. The assemblage is dominantly molluaoan, but 
it also oontains one or two species of algae, at least 
three of corals, one echinoid and one or two belonging 
to the arthropods. 

The rarest specimen is that of an ammonite, the 
third thus far discovered in Porto Rico.^ With the 
two ammonites previously found, it has been referred 
to Dr. John B. Reeside, Jr., of the U. 8. Geological 
Survey, who has kindly submitted the following 
opinion: 

The Bmall specimen with strong sculpture (Fig. 6) 
right) 1 seems to me a Barroiaioeraa very close to 
B. haherfellneri (von Hauer) In the strict sense (of. 
GrosBOUvre, Lee ammonites de la Crale superieure, pi. 1, 
fig. la, lb). The large fragment [among the recent dis- 
covoriea] seems to be a Parapwo$ia close to P. eofhnrioa 
(Grossouvre). 1 do not know any forms like these in the 
Lower Cretaceous [but] think them to indicate middle 
Upper Cretaceous age—Goniacian of the European ^ 
menclature. 

iH. A, Meyerhoff and I. F. Smith, ''The Geology of 
the Fajardo District, Porto Bico," N. Y. Acad. Scl., 
** Scientific Survey of Porto Rico and the Virgin 
Islands/' Vol. ll, pp. 224-286 and 6, 103L 
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Among the other molluaoan types the rudistids are 
at once most numerous and most significant. They 
are present in the majority of the newly discovered 
faunules, usually dominating them. The specimens 
do not appear referable to any described species but 
have much in common with the genus Barrettia^ which 
characterises the Upper Cretaceous of Jamaica. Sev¬ 
eral of the other molluscs are also related closely to 
Jamaican, Saint Thomas and Saint Croix forms of 
Upper Cretaceous age. 

Fossils arc not abundant in the older rocks of the 
Antillean islands, and this collection is larger and 
more varied than any other thus far reported. Its 
discovery promises ultimately to settle the differences 
of opinion that exist regarding the age of the pre- 
Oligocene rocks of Porto Rico,® and the facts already 
established warrant the following conclusions: 

(1) The claim of E. T, Hodge^ that the stratified 
rocks situated in the center of the island near Aibo- 
nito are Comanchean must be set aside. The specimen 
identified by Dr. Reeside as Barroisiceraa aff^ hahner- 
fdlneri was found in rocks which Hodge assigned to 
the Comanchean, and a reexamination of the uncon¬ 
formity which he postulated between the “Barran- 
quitas-Cayey” shales of assumed Lower Cretaceous 
age and the Upper Cretaceous “Sierra de Cayey” 
conglomerates has shown the two formations to be 
clearly intergradational. 

(2) Upper Cretaceous rudistids occur profusely in 
the “Rio Jueyes series,*^ which, on the basis of a single 
fipecimen referred to the Eocene species Venericardia 
altioostaf* Hodge considered to be early Tertiary and 
Maury dated as Middle Eocene. Mr. Thorp and the 
writer visited the reported Venericardia locality and 
obtained a collection of rudistids from it. 

(3) G. J. Mitchell® resolved Hodge’s “Coamo 
Spring limestone,” another postulated Eocene hori¬ 
zon, into two calcareous members, the Guayabal and 
Coamo tuff limestones, both of which he found to con¬ 
tain Upper Cretaceous rudistids. 

C. A. Matley and F. Higham, “The Banal Com¬ 
plex of Jamaica, with Special Reference to the King¬ 
ston Diatrirt. ” Quart, Jour, GeoL Soo,, Vol. Ixxxv, pp. 
472 and ff.; also pp. 490-491, 1929; C. J. Maury, “Porto 
Rican and Dominican Stratigraphy," Sciknck, n.s., 70: 
1825, 609, 1929; H. A. Meyerhoff, “The Pre-Oligocene 
Stratigraphy of Porto Rico," SaRNOE, n.e,, 71: 1838, 
pp. 322-328, 1930; C. J. Maury, “Correlation of Antil¬ 
lean FosbU Floras," Science, n.s., 72: 1862, pp. 268- 
264, 1930; H. A. Meyerhoff and I. F. Smith, op. cit., pp. 
219-22^ 1931. 

® E. T, Hodge, '' The Geology of the Coamo-Guayama 
District, Porto Rico," N. Y. Acad. Sch, “Scientific Sur¬ 
vey of Porto Rico and the Virgin Islands," Vol, I, pp. 
188, 192-198, 1920. 

* This specimen can not be found, and it is therefore 
impossible to verify the identification. 

® G. J, Mitchell, * * The Geology of the Ponce District, 
Porto Rico," N, T. Acad. Sci., “Scientific Survey of 
Porto B&oo and the Virgin Islands," Vol. I, 265^267, 


(4) Mitchell® has demoustratod that Hodge’s “Rio 
Descalabrados seiies/’ also assigned to the Eocene, is 
composed essentially of strata belonging to the “Rio 
Jueyes series” and Coamo Spring limestone/' re¬ 
peated in consequence of folding. Its limestone mem¬ 
bers contain Upper Cretaceous rudistids. 

(5) The possible equivalence of the Corozal lime¬ 
stone and tlie Upper Cretaceous La Muda limestone 
has already been pointed out.^ No additional support 
cun be given that suggestion at present, but a study 
of the fauna of the Corozal limestone has demon¬ 
strated its Upper Cretaceous affinities. 

Thus, nearly all the evidence adduced in arguing 
the presence of Lower Cretaceous and Eocene strata 
among the older rocks of Porto Rico has been con¬ 
tradicted by the discoveries of the past six years; 
and Matley and Earle's opinion that pre-Mesozoic 
materials are present in Porto Rico and the Virgin 
Islands is without foundation, other than the physical 
appearance of some of the rocks. The paleontological 
and stratigraphic data now at hand, although incom¬ 
plete, indicate that all the ancient sediments and asso¬ 
ciated volcanic and intrusive igneous rocics are Upper 
Cretaceous, not only in Porto Rieo, but also in the 
Virgin Islands. 

Howard A. Meyibhoff 

MAYAofiEZ, Porto Rico 

THE DEPENDENCE OF PHYSICS ON THE 
MATHEMATICAL PREPARATION 

At the beginning of last school year a number of 
questions in mathematics were prepared by the author 
to be given to the students of elementary physics at 
various institutions. The object of giving the test 
was to find out what correlation, if any, there is be¬ 
tween the mathematical preparation of the student 
and his Buccesses in the course of physics that he is 
about to take. 

Some work of this kind was done at the University 
of Florida in 1929. The students of elementary 
physios were given an examination in the essentials 
of arithmetic and algebra, and the grades made in 
mathematics were later compared with those made in 
physios. As the correlations proved to be very high, 
it seemed worth while to ascertain this correlation on 
a larger scale by inviting the cooperation of a num¬ 
ber of institutions in administering the necessary 
tests. 

The institutions who cooperated in this enterprise 
were Cornell University, University of Virginia, 
Oberlin College, Virginia Polytechnic Institution, Uni¬ 
versity of Richmond, University of West Virginia 

«7Wd., pp. 255-257; plate VI, section H-H'; geo¬ 
logic map. Cf, Hodge, op, cit., pp. 161-164 and geologic 
xnap, 

T H. A* Meyerhoff and I. F. Smitk, op. oi*., pp, 221-225 
and 268, 1931. 
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and Bowdoin College. The testa in mathematics were 
given at the beginning of the school year 1930-1931. 
The grades of the students made later in physiea 
were sent to the author, and the results about to bo 
presented were obtained from these reports. 

Graph A represents the results of the comparison 
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of grades. Opposite each point is the number of 
students who made a given grade in mathematics. 
The ordinate is the average grade in physics made 
by these students. As is evident from the graph, 
the averages made in physics seem to be directly 
proportional to the grade which represents the 
mathematical preparation of the student. Only in 
the middle of the range, where the preparation is 
neither very good nor very bad, is it difficult. to 
predict the success of the student in physics from his 
mathematical abilities. 

In most institutions physics is considered one of 
the hardest courses on the campus. The number of 
failures in physics is usually very high. A great 
deal of this mortality is undoubtedly due to the very 
poor preparation of the student in the elements of 
the mathematics. After all, algebra and trig¬ 
onometry is a part of the language of elementary 
physics, and if a student has to spend a great deal 
of time in unraveling the mysteries of this language 
he is bound to lose sight of the physical principles 
involved. It would seem advisable to give suitable 
tests in mathematics to all who are about to take 
the beginners* course in physics, and to dissuade from 
taking the course those students who show very poor 
preparation. 

The results of the mathematics tests gave the op* 


portunity also to compare the preparation of students 
in various colleges. In graph B, the percentage of 
the students in a given college is plotted against the 
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mathematics grade those students have attained or 
exceeded. The three upper curves are those of the 
endowed colleges. 

As it was to be expected, the students of the 
privately endowed institutions showed a much better 
preparation than the students of the state institutions. 
The average grade in the mathematics of the stu¬ 
dents in Cornell, Bowdoin and Obcrlin is about 20 
per cent, higher than the average grade of some of 
the state institutions of the Sonth. 

A. A. BziBSS 

TJKrTxasiTY op Florida 
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THE PRESENT STATE OF THE NATURAL SCIENCES^ 

By Professor ALFRED STOCK 
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LBOTUBEE IN CHEMISTEY AT CORNELL UNIVERSITY ON THE GEORGE riSHKR BAKER FOUNDATION 


In inaugurating the series of lectures which I am 
to give at Ithaca during the following months, my first 
thought is to express to Cornell University and to my 
colleagues in the department of chemistry, at whose 
head stands my friend Dennis, my sincere apprecia¬ 
tion of their invitation to come to the university for 
this term under the Ceorge Fisher Baker Foundation. 
It is a great pleasure and honor to me to have the 
privilege of spending a few months with my American 
colleagues and personally to become acquainted with 
the country which to-day plays a leading part in the 
world in technical and economic achievement, and in 
which scientific work has a more assured position than 
in any otiier land. 

This residence in Ithaca will for me be quite a de- 
1 Introductory public lecture. 


cided change from my usual habits of life and it will 
afford me a desired opportunity of making a quiet 
survey of the present state of natural sciences and 
technology which to-day is nothing but applied and 
utilized natural science. 

Is one justified in saying that we are now con¬ 
fronted with a crisis in the progress of the exact sci¬ 
ences and technology, a statement that is often beard 
or read in these days at least in our disrupted Europet 
Are the exact sciences really unable to penetrate to 
the depths of human understanding t Will technology 
become the scourge of mankind, will it lead to the 
destruction of our economic life, to the embitterment 
of the sonlf Does salvation lie in recourse to meta¬ 
physics or to philosophy T 

Natural Bcienee, in the modem meaning of the term, 
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is but a few hundred years old, although in ancient 
days there were some very significant teobnioal achieve¬ 
ments such as those wonders of the world, the pyra¬ 
mids of the Pharaohs, and a developed technology in 
ceraxnioB, dyeing and tanning. Astronomy was stud¬ 
ied asealously, although chiefly from the astrological 
side. The alchemy of the middle ages led to the dis¬ 
covery of no small number of chemical facts. But 
natural science, as we understand it to-day, in which 
research is carried out not only for practical ends but 
for its own sake in order to create a well-rounded con¬ 
cept of nature, was developed only on the threshold of 
modern times. A fresh strong breeze swept through 
the world and tore down the webs of the Scholastics. 
Humanism and reformation rendered men’s minds re¬ 
ceptive to new thoughts and new objectives. The nat¬ 
ural sciences devised for their use the instruments 
without which it was impossible to carry on exact in¬ 
vestigation—-the clock, the barometer, the thermometer, 
the telescope, the mieroaoope, the air-pump and many 
other devices. Men braved the dangers of the sea and 
gained a knowledge of our earth. Great minds solved 
the secrets of planetary motion and brought the earth 
to the modest position that it now occupies in the 
universe. The alchemical groping among the mys¬ 
teries of nature was replaced by scientific study, and 
the invention of printing gave wings to the inter¬ 
change of thought. Academies of science were 
founded, and one after another the fields of natural 
science rose from mere description and empiricism to 
the discovery and application of mathematically for¬ 
mulated laws. Astronomy and physics were the first 
to develop. Chemistry and biology followed more 
slowly. The miracle came to pass that mathematics, 
apparently the most abstract field of human medita¬ 
tion, proved to be an incomparable aid in the natural 
sciences and in technology. 

The past century brought an astonishing develop¬ 
ment in scientific and technical methods. While in 
the past progress had been restricted to a few illus¬ 
trious leaders, there now arose armies of scientific and 
technical pioneers equipped with elaborate experimen¬ 
tal and theoretical aids. With almost the same meth¬ 
ods all civilized countries are now carrying forward 
scientific research, and while at times there fiashes 
forth the brilliant success of an individual, it is prob¬ 
able that the discovery might eventually have been 
achieved through the methodical, although slower 
progress of the many, as Professor Desch also pointed 
out in his recent lecture here. The leader shows the 
path and the scientific laborers and builders follow in 
his footsteps, and there quickly springs up a new set¬ 
tlement where a abort time ago there was a trackless 
desert 


This mass production, however, gives rine to 
a diffleulty. Soientifio and technical literature has to** 
creased at such a rate as to be terrifying, and it is 
difficult to keep in touch with all that has been writtM^ 
even within a limited field* It is almost impossible 
for scientific journals and worics of reference to do 
justice to their subjects. We look forward to the 
future with anxiety. Things can not be allowed to go 
on at this pace. Greater restraint is needed, both in 
the scope of the work and in publishing. This ap¬ 
plies also to the excessive number of conventions and 
congresses, where often the same questions are dis-. 
cussed over and over ligaiu. ^ 

On the other hand, however, this great activity and^ 
research since the beginning of the present cental^ 
has led to most remarkable progrese in science axy 
technology, as has never before been tlje case in 
a short period. In describing some of the fruits 
this time, the present speaker can of course only ^ 
a few examples chosen at random. 

Physics, through x-ray optics and the mtj I 

electron optics, has greatly extended the eai 
that embraced only visible light and the i 
ately related field of radiation. The possibih 
these optical methods (in the widest sense o, ' 
word) are truly miraculous. They bring us informa¬ 
tion of what is going on in the most remote sections 
of the universe, as well as in the interior of the minute 
chemical atoms; they disclose to us the existence of 
chemical compounds so short-lived that we can not 
hope ever to be able to grasp and keep them; they 
enable us to determine magnitudes that at first seem 
to have nothing at all to do with optics, os, for ex- 
ample, the measurement of ehemioal forces. 

Electricity has broadened its foundations through 
the investigation of electrons, which one may regard 
as the atoms of negative electricity. Every on© who 
enjoys a radio apparatus has some realization of the 
significance of the discovery and utilization of long¬ 
wave electromagnetic rays. Somewhat less compre¬ 
hensible to lay minds are the equally recent changes 
in the theoretical eonoepta of the physicists. Prob-* 
ably the greatest accomplishment in natural science 
since the days of Copemiooa and Newton is the crea** 
tion of the quantum theory, according to which energy 
is emitted and received in definite individual portions, 
or ^^quanta^-wise, just as the ohemicai element# ooeur 
"atom^'-wise. The theoiy of relativity gave rise 
among laymen to an unnecessary and excited criticism 
of their traditional concept of time« Upon the now 
so-called ‘‘wave-mechanics” is based the lateet theory 
of the nature of the atom. The former indqfwndcnbe 
from each other of “mass” and “energj^ has nbw 
been eonverted into a mutual relationriiip* Tito hglto 
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llieeluiiu^ pMim of the vniyeite beeime a yiotim 
tbeee molutiotie in ovur ph^mieal ooneeptB, and 
physios was plunged into a battie of theories and in- 
terpjwtatioiM that sdll rages. The old uncertainty as 
to the wave or oOrpiuMnilar natttre of radiant energy 
was revived Since it has been shown in America that, 
even at the high tranalatory velocity of the earth, the 
^‘ether wind’' has no effect on the velocity of light, the 
^ condiot concerning the nature and even the existence 
jof the universal ether has broken out anew. In fact, 
even hears doubts as to whether the law of cau¬ 
sality, that rigid connection between cause and effect, 
extends to and roles the Held of the atom's microcosm. 
Natural science lost one of its most important sup¬ 
ports and methods of reasoning when the law of cau¬ 
sality was revoked. The present speaker holds with 
those investigators who assume that the law of causal¬ 
ity governs the deld of the infinitely minute, and that 
only our methods of observation and measurement are 
still too coarse to enable us accurately to trace the 
causes and the effects of these phenomena. Even the 
skeptics hold that under all circumstances ^^statistical 
causality" continues to be, in the ordinary physical 
iljvorld at any rate, the average result of a statistical 
liurality. 

Modem physios appears to withdraw more and more 
nto the higher sphere of mathematics, and mathe- 
toatica advances to meet it by devising new mathe- 
natical methods. 

Nearly all the other branches of natural science 
lave been swept along with the tempestuous develop- 
nents in physics. At many points we see incisive 
progress and a breaking away from the older views. 

Similar fundamental changes are also apparent in 
astronomy, the oldest of our sciences. It has greatly 
expanded its concepts of the universe, employing that 
much-abused term in its true sense. To-day it looks 
far beyond our own solar and galactic systems into the 
most distant realms of universal space. The fixed 
stars became the object of precise research concern¬ 
ing their ebemical composition, magnitude, density, 
temperature and also their movements. We find 
many giant stars being assigned densities as low as 
that of the earth's atmosphere, while in the case of 
other stars a tremendous moss concentration must be 
assumed. For example, a dark companion of Sirius 
is supposed to possess a density of 60,000. Through 
modem ideas concerning atomic conversion and the 
transition between matter and energy the balance of 


astronomic eneigy has received a wholly new expla- 
xiation. That slight shift in wave-length, due to the 
relative mption of light-source and observer which we 
oall the Doppler effect, has revealed to us the rela¬ 
tive mpy^meiits the murerse. By its aid we have 
0^^ of motion^ and have determined 


some apparently fantastic velooittea up to 12,000 
kilometers per seeemd. It can here be mentioned that 
through researches in the physics of electrons it has 
recently been possible to solve the problem of the 
earth's aurora borealis and to show that it is an 
eleotronio phenomenon caused by the earth's mag- 
netiam. 

Chemical research has profited particularly from 
the progress of modem physios. Spectrum analysis, 
the quantum and the electron theories, together with 
'Vave meohanics," have enabled the chemist to draw 
up such a picture of the chemical atom as was never 
dreamed of a few decades ago when it was considered 
to be a rigid, unchangeable object. Owing to our 
modem concepts of the atom with its positively 
charged nucleus surrounded by electrons, it is pos¬ 
sible to explain a multitude of apparently unrelated 
phenomena, such as the spectra charaotcristic of the 
individual elements, ^4onization" or the occurrence of 
electrically charged atoms, the possible “activation” 
of elements by light, electricity and the like, the 
cbeinioal similarity of certain elements as expressed 
in the periodic system, atomic disintegration in the 
radioactive elements and the remarkable phenomena 
that accompany it, and the existence of isotopes which 
behave alike chemically, although having different 
atomic weights. * In the “mass spectrograph” we have 
a surprisingly simple and accurate mean for deter¬ 
mining the atonuo weight of isotopes. 

Reaction velocities, heretofore one of the least 
understood fields of chemistry, have been opened up 
fur study by these new ideas. As Haber has ex¬ 
pressed it, “We have now gained a first impression of 
the actual nature of the play staged by chemical 
processes, where before as Schonbein put it, we have 
known only what happens before the curtain rises and 
remains wbmi it has fallen.” Evidently here the 
leading parts are played by the activation of the 
atoms and the “chain reactions” induced by the en¬ 
ergy developed in reactions between individual atoms. 
Band spectra have enabled us to detect the transitory 
existence of unusual compounds such as hydroxyl and 
have thus supplied us with an explanation of many 
hitherto obscure reactions. Great progress has also 
been made in our knowledge of the special forces 
acting on a particle on the surface of a substance, 
where, contrary to the conditions in its interior, there 
is no longer that uniform effect due to neighboring 
surrounding parricles. This knowledge has illumi¬ 
nated the once dark and obscure fields of colloid 
chemistxy, adsorption phenomena, contact effects and 
catalysts. 

Nor has olasaio preparative chemistry been inactive. 
Among its many remarkable successes during recent 
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years one may mention the preparation of substanoee 
of vital importance to the human organism, such as 
adrenaline from the suprarenal glands, insulin from 
the pancreatic gland, thyroxine from the thyroid and 
the vitamins C and D in crystallised form. 

Mineralogy has gained a deeper insight of its sub¬ 
ject, and to-day directs its attention more to the na¬ 
ture and the arrangement of the smallest structural 
elements of the crystal lattice than to the external 
form of the crystal. Our new knowledge concerning 
radioactivity and the tremendous energy developed by 
the disintegrating atom has helped geology to secure 
an essentially different and better founded idea of the 
nature of vulcanisrn. The distribution of the chem¬ 
ical elements tliroughout the various zones of the 
earth’s interior is also much more clearly understood. 

Biology is occupied less and leas with morphological 
reasoning and treats biological phenomena as the 
results of physical and chemical processes. This has 
made it possible to explain the functioning of the 
muscles as being relatively simple chemical reactions. 
The investigation of the hormones, regulators of the 
most diverse functions of the organism, baa made 
great progress. To mention but a single example: 
By the aid of the sex hormones, obtained from urine 
and other substances, it is now possible to direct the 
development of the individual at will, towards either 
the female or the male side. One almost shudders in 
contemplating the fearful power and responsibility 
thus placed in the hands of the chemist and of the 
physician. 

Enzyme research has shown sound progress. These 
bodies which in such minute quantities play a won¬ 
derful part in the chemical economy of our bodies, in 
the assimilation of our food and the building up of 
the body material, have not as yet been isolated in the 
pure state nor even synthesized. Nevertheless, exten¬ 
sive progress has been made along this path. Methods 
of purifleution, concentration and separation have 
been further perfected by original adsorption meth¬ 
ods avoiding chemical changes. 

The theory of heredity has opened up a new chap¬ 
ter of great practical significance. Simple regulari¬ 
ties, some of which were discovered long ago, have 
proved to be of fundamental importance for every 
kind of heredity, in plants, in animals and even in 
man, as shown, for instance, in tlie study of hereditary 
hemophilia. A tremendous amount of observational 
material about regular and disturbed heredity or 
mutations, such as can be induced by x-rays, tor 
example, has been investigated. One species of fly, 
Drosophila melanogaster, has attained fame through 
the service rendered to science by many hundreds of 
its generations and 20 million of individual specimens. 
We have come to recognize that the so-oalled ^^chromO- 
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Bomes” ore the bearers of heredity in the cell, and the 
study of their mutual effects has revealed the laws of 
heredity. Agriculture has already begun to profit 
from these achievements of biological science. 

Progress in healing, due to the achievements of the 
natural sciences, has already brought marked length¬ 
ening of our span of life. In civilized countries this 
period has almost doubled daring recent years. 
Whether this prolongation is an unniixed blessing 
for the inhabitants of this globe—under modem eeo- 
nornio conditions at least—is an open question. An¬ 
other wonderful biological discovery is that of the 
so-called “mitogenetic” rays, a radiation of an ultra¬ 
violet nature that arises during biological processes, 
as, for instance, the growth of onion roots or the 
development of tadpoles. Although these rays are as 
yet not wholly understood, they are expected to solve 
biological problems, such as those of cell division. 
Perhaps this discovery constitutes the first step into 
a field, BO far scarcely considered, that may prove of 
special importance for human life; the influence of 
electron processes, the activation of molecuks, the 
effect of radiations and electrical charges on the living 
organism. 

Applied science—technology—at first followed pure 
science with halting steps, but to-day it frequently 
points out the way to new and valuable lines of 
research. When one recalls that the steam engine was 
invented hardly more than one hundred years ago, 
the railroad began its service, and cotton came into 
use as a textile fiber, we seem to be dreaming when 
we think of the modern achievements of technical 
science, such as the vast railroad net covering the 
face of the globe, the miracles of engineering, the 
progress in electricity, aviation and wireless telegra¬ 
phy, and the multiplied yield of the soil. Science is 
tireless in its efforts to advance technology still far¬ 
ther, to furnish it with the most suitable material 
for every purpose, to make it independent of natural 
raw materials, to open up new sources of power and 
to simplify and cheapen its work. To-day industry 
clearly understands the great value of scientific re¬ 
search, and it not only has given valuable aid to uni¬ 
versity investigation but has also established excel¬ 
lently equipped research laboratories of its own. 

The same efforts towards unification that eharao- 
terize science and technology are wiping out the 
boundaries between the different natural sciences. 
This fact strongly characterizes the more recent de¬ 
velopments. Astronomy, physics, chemistry, miuerol- 
ogYf geology and biology are all merging more and 
more into one science of nature which everywhere Is 
working with similar experimental and theoretic^ 
mathematical means. Physics and chemistry have 
already become more or less identical. 
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Even ‘‘exact” science and “metaphysical” or men¬ 
tal science bear witness to this modem tendency 
toward amalgamation. Very significant of this fact 
was a recent meeting at Prague of physicists, philoso¬ 
phers and mathematicians for mutual interchange of 
ideas and for general discussions. This being a first 
attempt, it was not easy to find a common basis of 
understanding and agreement. But do the different 
philosophical schools understand one another t It is 
uude/jiable that philosophy has already been strongly 
influenced by modern research in natural science. 
This infiuonce increases the more, the further the 
individual branches of natural science progress toward 
an all-embracing theory of nature, To-day wide cir¬ 
cles of philosophers no longer consider their objec¬ 
tive as “systems” and philosophical “images of the 
universe,” but a gradual advance in knowledge con¬ 
firmed by the natural sciences. Thus philosojjliy be- 
ct»mes the forerunner and the guide for natural 
science, Driesch has written: “The philosopher re¬ 
flects upon what is possible in those fields not yet 
wholly understood, and that means almost all of them, 
and submits his results to the investigator for deci¬ 
sion. In exchange he continually receives from the 
investigator new material needing reflection and dis¬ 
cussion.” According to Russell, philosophy, as well 
as every other line of research, strives first after 
knowledge; as soon as final knowledge has been 
secured in any field, then that is no longer called 
“philosophy” but becomes an individual science. 
Formerly the investigation of heavenly phenomena, 
now called astronomy, was treated as a part of phi¬ 
losophy. More recently the study of the human soul 
was separated from philosophy and became psychol¬ 
ogy. “In philosophy,” writes Carnap, “we experience 
the drama, depressing to scientific minds, of seeing 
a plurality of incompatible philosophic systems being 
erected one after the other and side by side.” Von 
Miaes says; “In aim, subject and method there is 
only one science, namely, the reconstruction of the 
world through concepts. The division of this science 
bto two parts, into 'mental' and 'natural' sciences is 
only of a practical and transitory significance, it is 
not systematic and final.” According to Spengler, 
“the nnoonsciouB longing of every true science is 
directed towards understanding, penetrating and em¬ 
bracing the universe as a whole.” Driesch says: “No 
^n is possessed of the pure will to know, indepen¬ 
dent of any practical oonsiderations, to such a d^ree 
fts the student of nature.” Here we have philosophers 
3nd mathenuiticians testifying bow far the natural 
(bd menial sciences have progresBed toward mutual 
understanding. 


Technology also seeks to get into touch with the 
mental sciences, having wearied of “mechanism,” 
“rationalism,” “materialism,” or whatever other, once 
highly esteemed but now much abused, names may 
be applied to the pursuit of the purely technical. It 
examines with a critical eye its position within the 
totality of life and tries to find its place in human 
culture and cconoitiics. An American industrial 
leader coined the term “human engineering”: Tech¬ 
nology has to consider the human dignity of labor 
and bow to smooth out the conflict between capital 
and labor. In the future, successful industrial work 
will depend more on the handling of men than on 
the improvement of machines. Plank foresees the 
development of a “meta-technology” as “the totality 
of technical economic thought and work, surpassing 
the limits of that which is based merely on reason 
and which is expressible in formulas and symbols,” 

This picture of the present state of the natural 
sciences, which, on account of the magnitude of the 
subject and the short time at the speaker's disposal, 
can be no more than an incomplete sketch, will show 
the overwhelming life force animating pure and ap¬ 
plied natural sciences. There is no hint of weakening, 
of stopping or of that resignation expressed in Du 
Bois-Reymond's “Ignorabimus.” All along the line 
there is a strenuous, often a revolutionary struggle 
for progress, a tendency to clear up contradictions, 
to unify our ideas regarding nature and the universe, 
a complete belief in the “possibility of unveiling the 
truth” and in the existence of “an eternal order that 
rules the world” (Planck). 

Much has been done in the past, more remains to 
be accomplished. The student of nature should still 
be as modest as Newton, who said of himself that he 
seemed to be like a child playing with pebbles on the 
shore while before him stretches the infinite ocean of 
the unkz)Own, Although no field of natural science is 
lacking in vastly important unsolved problems, their 
outlines are recognizable; and no one knows what lies 
bidden in the obscurity of the future. If Archimedes 
escapes death by the rough hand of the soldier, the 
natural sciences may long continue their triumphant 
march. 

In Ostwald's pyramid of the sciences, sociology 
stands on the apex. It may be counted as one of 
the natural sciences, but its subject is the moat com¬ 
plicated and incomputable of all natural products. 
The highest problem for the scientific mind to solve 
will be—how to free mankind from political, economic 
and social limitations and how to give it a purer and 
broader-minded understanding of humanity and sym¬ 
pathetic mutual cooperation. 
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OBITUARY 


IN MEMORY OF ROBERT KOCH 

President Hoover called on the nation on March 
21 to join in honoring the memory of Dr. Robert 
Koch on the occasion of the fiftieth anniversary of his 
discovery of the bacillus of tuberculosis. The procla¬ 
mation read; 

Fifty years ago, on March 24, 1882, Robert Koch, a 
German doctor, startled the medical circles of Europe 
by announcing he had discovered the germ that catises 
tuberculosis. 

The steps he took to prove his opinion, and the clarity 
with which he explained those stops, made his report not 
only a classic in medical literature but established a 
technique in medical research that ever since has been 
a boon to civilization in its fight against disease. 

Next Thursday the fiftieth anniversary of Robert 
Koch’s discovery of the tubercle bacillus will bo com¬ 
memorated throughout the world. Unstinted honor will 
be paid to the memory of the famous man who, almost 
single handed, directed the foot of nations toward the 
path of victory in the relentless, though silent, war 
against the destructive forces of nature. 

In the United States the benefits of Koch’s discovery 
loom large in light of the fact that the death rate from 
tuberculosis is now but one fourth what it was in 1882, 
and the search for a specific cure, as yet undiscovered, 
goes steadily forward along the lines he mapped out 

Because of his priceless contributions to human wel¬ 
fare it is fitting that we, as a nation, do him honor, and 
that each community acknowledge its debt to Robert 
Koch by commemorating in an appropriate manner the 
occasion of the fiftieth anniversary of his discovery of 
the tubercle bacillus. 


perhaps also In American industry, are students df Boltz¬ 
mann, directly or indirectly. 

Our request is now, whether you would use your in¬ 
fluence with the scientists mentionod above and possibly 
with others, who appreciate Boltzmann’s work, to help 
in the realization of our plan. 

Are there in America large associations (The Ameri¬ 
can Physical Society or The American Mathematical So¬ 
ciety, for example) who would be inclined to make the 
erection of the monument possible through larger con¬ 
tributions f 

May we ask you, if this action is successful, to act 
as receiver of gifts and keep them until the present ex¬ 
change difflcnlties in Austria are over—or the bills for 
the monument come due? If you wish, this letter may 
be made public. 

This letter is signed for the Cbemical-Physieal So¬ 
ciety by Professor Arthur Haas, and for the beads 
of the Physical Institute of the UniversitSt of 
Vienna, and of the Radium Institute of the Academy 
of Sciences in Vienna by Professor Gustav Jager, 
Stefan Meyer, Felix Ehrenhaft, Egon Schweidler and 
Hans Thirring. 

The treasurer of the Johns Hopkins University has 
kindly consented to accept contributions for the erec¬ 
tion of the Boltzmann Monument: Checks may be 
made payable either to him or to me. Of course, I 
expect under present conditions only small contribu¬ 
tions from individuals, and might perhaps suggest 
$2.00 or $3.00 as a reasonable amount. 

K F. Haazmp 

Th* Johns Hopkins UNivEasiTY, 

Homewood, Baltimoee, Md, 


A MONUMENT FOR LUDWIG BOLTZMANN 

Some time ago I received a letter from the physi¬ 
cists of Vienna, an abstract of which I am translating 
herewith: 

The Mayor of Vienna has agreed to dedicate a grave 
of honor to Boltzmann and has agreed to bear the cost 
of caring for it. Indeed the remains of Boltzmann have 
already been buried in this tomb, which is situated in 
the most beautiful and most prominent place in the new 
part of the municipal central cemetery. While the cily 
bears all the costs—as an exception, even the costs of 
transfer—it is thought that a monument commensurate 
with the importance of Boltzmann should be erected. 

You will undoTfitand without our going into details, 
that with the present situation in Austria only a small 
part of the sum necessary for the monument can be eob 
leoted there. The costs of a monument amount, even 
with great economy, to about 8,000 to 10,000 Austrian 
shillings ($1,150 to $1,430). We know that the memory 
of Boltzmann is stUl alive in America, as he hod been 
active at the University of California and as some of 
the influential physicists in American uliiversiries and 


RECENT DEATHS 


Dr. CLZFpaRD Riohaboson, consulting chemical en¬ 
gineer, from 1900 to 1910 proprietor of the New York 
Testing Laboratory and earlier superintendent of 
testing for the Barber Asphalt Paving Company, died 
in Paris on February 28, at the age of 8eventy*ftve 
years. 


Charlbs LmvrasTOK Bull, formerly taxideriKiist 
at the U. B. National Museum, author and naturalist^ 
died on March 22. He was fifty-seven years old. 


PsoFBSSOB D, H. Marshal, emeritua professor of 
mathematics and phyaioai, Queen^s University, died $t 
Kingston, Ontario, on March 14, at the age of oiigbiy* 
four years. Professor Marshal was former^ 
fessor of mathematics and. physios at the 
College of Engineering in Tokyo. 


Dfi. Alskandbb Dougall BMOKAnss, emorilwi^ 
fessor of pharmacology, thenqpeuttes and 
MeGBl University, died on Mardi 14« Me wis 
sk,years old. 




Dft. S. B. OiEomm^ pkydtM and fonnerlj ;mn- 
oifMil and pmtaittor of eiporunnntal philosophy at 
the University Ckdlege of Sooth Wales, died at Cam¬ 
bridge on March 3, at the age of eighty years. 

Ths death is announced on February 29 at the age 
of eighty-one years of Dr. George Claridge Druce, 
curator of the Fielding Herbarium of the University 
of Oxford. 


851 

Db. Aiuk BosTVApPAm, fonneriy direetor of the 
Bbezvw^de Forest Experiment Station at Ebers- 
walde, Germany, died on Fobmaty 9, at the age of 
eighty-one years. 

Frofebsor a. Ofpbbmakk, director of the Danish 
Forest Experiment Station at Springforbi, Den¬ 
mark, died on November 16, at the age of seventy- 
two years. 




SCIENTIFIC EVENTS 


INVESTIGATIONS OF LOCUSTS 
The French Committee for Locust Research, con¬ 
sisting of entomologists and chiefs of plant protec¬ 
tion services in all the French African Colonies, has 
agreed to recognise the Imperial Institute of Ento¬ 
mology in London, according to the London Times, 
as the international center for the collection of data 
on the appearance and movements of locust swarms. 
This decision follows on the locust conference which 
was held recently in Rome to discuss methods of 
intemational cooperation in locust research, which 
was attended by British, French and Italian represen¬ 
tatives. The Italian delegates agreed to recognize the 
Imperial Institute of Entomology as the intemational 
center for research, but the French delegates were 
unable to commit themselves without referring the 
matter to their locust research committee, which has 
DOW endowed the decision of the Rome meeting. 

As a result of this resolution, the Imperial Institute 
of Entomology will in future receive automatically 
all the information on locusts available in the French 
African possessions. This is being regularly trans¬ 
mitted by local authorities to the Algiers Regional 
Station. French entomologists will also eooperate in 
the locust investigations in the Timbuctoo area, which 
British entomologists from Nigeria hope to undertake. 
This area is strongly suspected to be one of the orig¬ 
inal sources of the present locust outbreak in Africa. 

A general scheme of locust research, which aims at 
discovering the locusts’ permanent breeding areas, is 
now in operation and is directed from the Imperial 
Institute of Entomology. This is financed partly by 
the British African Colonies and partly by the Em¬ 
pire Marketing Board, but, owing to the need for 
economy, the funds available have recently been re¬ 
duced by half. Two locust research offloers have been 
aj^ihted. One is now in Uganda advising the gov¬ 
ernment on problmns of looust control, and partiou- 
on the failure of poison bait. The other is 
studying the couditionB under whioh loeusts are breed¬ 
ing in the Sadan. Informatiob on the movements of 
being received from 15 empire and 25 
fay ifae Imperial Institute of Ento¬ 


mology and analyzed there in order to trace the origin 
of locust swarms, the routes of their invasions, and 
the probable causes of the outbreaks. 

THE FIELD MUSEUM OP NATURAL 
HISTORY 

The annual report has appeared of Mr. Stephen C. 
Sims, director of the Field Museum of Natural His¬ 
tory, Chicago. He states that despite the economic 
depression, which naturally has had serious effect 
upon the museum’s finances as upon those of prac¬ 
tically all similar institutions, so far as the public is 
concerned, the museum’s services have been main¬ 
tained with practically no curtailment. 

All forms of educational work for both children 
and adults, such as the public lectures on science and 
travel, gnide-lecture tours, etc., have been carried on 
as usual. The activities of the unit of the museum 
organization known as the James Nelson and Anna 
Louise Raymond Foundation, consisting of entertain¬ 
ments for children, extension lectures in the schools, 
and other forms of direct contact work between mu¬ 
seum instructors and more than 300,000 children, have 
been increased. Likewise the circiilation of some 
1,300 traveling exhibits in about 400 schools has been 
continued without interruption. 

Work on the installation of new exhibits and the 
reinstallation of older exhibits proceeded os usual. 
The scope of expeditions, however, was reduced and 
it was in this branch of activity that a large part of 
the necessary economies were effected. However there 
were sixteen expeditions in operation, both in Amer¬ 
ica and foreign countries, though most of these were 
on a smaller scale than those of previous years. 

Details of eontributions of both funds and e^ibi- 
tion material and lists of the institution's 5,341 mem¬ 
bers are contained in the report. 

The number of visitors during 1931 was 
exceeding all previous records. Adding the numbers 
of children reached by activities conducted outside 
the museum by the Raymond Foundation and the 
Hanis Ettetmon, the total number of persons di- 
xecily reached by the museum's eduoational iufiumiee 
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was more than 2,240,000. Use of the museum library 
by students and by the public in general increased; 
more than 93,000 natural history books and pam¬ 
phlets are now available on its shelves. A new and 
greatly improved cafeteria was built and opened to 
the public in the museum building. Beports are in¬ 
cluded of the Field Museum-Oxford University Joint 
Expedition to Mesopotamia which is excavating on 
the site of the City of Kish; the Suydam Cutting 
zoological expedition to Sikkim, India; a zoological 
expedition to In do-China conducted for the museum 
by Mr. George F. Ryan and Mr. George G. Cnrey, 
Jr.; a zoological expedition to central Africa con¬ 
ducted by Captain Harold A. White and Major John 
Coats; the Marshall Field Zoological Expedition to 
China; the Third Marshall Field Archeological Ex¬ 
pedition to British Honduras excavating ancient Maya 
sites, and the Field Museum Archeological Expedi¬ 
tion to the Southwest excavating prehistoric Indian 
ruins in Colorado. 

CALIFORNIA ACADEMY OF SCIENCES EX¬ 
PEDITION TO REVILLAGIGEDO 
ARCHIPELAGO 

The director of the museum and of the Steinharfc 
Aquarium of the California Academy of Sciences, Dr. 
Barton Warren Evermann, writes that, on the eve¬ 
ning of March 10, the Zaca passed out through the 
Golden Gate to enter on a protracted cruise among 
the Revillagigedos and other islands off the Pacific 
Coast of Mexico, Central America and Ecuador, in 
the interest of the California Academy of Sciences. 
The Zaca is the private yacht of Mr. Templeton 
Crocker, of San Francisco, who ia deeply interested 
in the scientific and educational activities of the 
academy of whose board of trustees his father, the 
late Colonel Fred Crocker, was president for many 
years. The expedition will be known as the Temple¬ 
ton Crocker 1932 Expedition of the California Acad¬ 
emy of Sciences. Among those on board besides 
Mr. Crocker are the following: Captain Gar¬ 
land Rotch, commanding officer; Dr. Albert E. Lar¬ 
sen, ship’s doctor; Harry S. Swarth, ornithologist 
and mammalogist, naturalisi-in-chargc; John Thomas 
Howell, assistant curator of the academy herbarium, 
botanist; H. Walton Clark, assistant curator of the 
department of fishes, aquatic zoologist and ichthyolo¬ 
gist; Robert J. Lanier, assistant superintendent of the 
Steinhart Aquarium of the California Academy of 
Seienoea, fishery expert; Tosbio Asaeda, artist and 
offieial photographer, and Maurice Sheppard Willows, 
Mr. Crocker's secretary, entomologist. 

Mr. Swarth recently completed a technical report 
(Occasional Paper No. 18, California Academy of 
Sciences) on the land birds of the Galapagos Islands, 
based upon a critical study of the large collection of 


8,691 specimens of birds collected on the 1906-1906 
expedition of the California Academy of Soiencee to 
the Galapagos Islands, and the material from those 
islands in the British Museum and in that at Tring. 
On the present expedition he will pay special atten¬ 
tion to the habits, life histories and ecological rela¬ 
tions of the various species. Dr. Larsen will pay 
special attention to the intestinal and other parasites 
of the elephant seal and other mammals. Messrs. 
Clark and Lanier will collect the fishes and other 
aquatic species. They hope to bring back several 
large tanks of live tropical fishes for the Steinhart 
Aquarium, and large stiries of specimens preserved in 
alcohol of the fishes, mollusks and crustaceans found 
in the various regions visited. They will also make 
complete collections of all obtainable species of marine 
algae which will be turned over to Drs. Sctchell and 
Gardner, of the University of California, for study 
and report. 

Mr, Howell will study the flora of the various 
islands and goes prepared to make large and valuable 
additions to the academy’s herbarium already rich in 
materials from these islands. Mr. Willows will pay 
special attention to the Lepidoptera, Hemiptera and 
Coleoptera, groups not well represented in museums 
in collections from any of these islands. Mr. Asaeda, 
who was artist and photographer of the recent expedi¬ 
tion which Mr. Zane Grey made to tropical islands in 
the Pacific, is not only a high class artist but also an 
expert color photographer. He has had much experi¬ 
ence in painting fishes and other aquatic animals in 
life colors. 

Mr. Crocker and Captain Rotch also are skilled in 
moving picture photography. On a short visit to 
Guadalupe Island last November for the academy, 
they obtained very interesting reels depicting life of 
the wonderful elephant seal herd found there. 

The present expedition is made possible by Mr. 
Templeton Crocker because of his interest in the Cali¬ 
fornia Academy of Sciences and his desire to assist 
scientific research through the academy’s research de¬ 
partments. 

It goes equipped for collecting in ail fields of verte¬ 
brate zoology and in botany, and will cover the fauna 
and flora of both land and sea as fully as possible. 
Specially constructed electrically-lighted traps that 
can be let down to a depth of one thousand feet will 
be used for capturing deep sea Ashes that, it is hoped, 
may be attracted by the light. Special dredges that 
may be dragged on the bottom or at intemediate 
depths, have been provided. Prorision has been made 
also for regulating the water in the live tanks so that 
Ashes and other species intended for the aquatinm can 
be broitght baek alive. 

This is the second expedition Mr. Crocker haa 
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&umo0d for the aeademy, the &«t being that to 
Guadalupe laland laat November. A third expedition 
chiefly in the interest of the academy was that of 
Captain G. Allan Hancock’s omiBer Valero III, to the 
Galapagos Islands last winter (December to Febru¬ 
ary), with Mr, Alvin Seale and Dr. Leo George Hert- 
lein on board representing the academy, 

AWARDS OF THE ELIZABETH THOMPSON 
SCIENCE FUND 

Previous awards from the Elir,abeth Thompson 
Science Fund have been reported in Sctbnck^ Novem¬ 
ber 25, 1D31, and earlier. Since the last report the 
following awards have been made: 

At the Meeting of Pehruary $5, 195£ 

No. 305 to E. D. Memll, New York Botanical Garden, 
$50 to obtain translations of Japanese literature 
published in Japanese characters, and with Japa* 
neae titles, necessary for the preparation of an 
exhaustive bibliography covering the botanical 
literature pertaining to Eastern Asia. 

No. 306 to W. J. Hamilton, Jr., Zoological Laboratory, 
Cornell University, $100 toward expenses in 
making observations on long-tailed shrews of 
the genus Sorex. 

No. 307 to K. K« Landes, University of Kansas, $200 
for aid in the study of pegmatite mineral de¬ 
posits in Colorado and New Mexico. 

No. 308 to Carroll Lane Fenton,West Liberty, Iowa, $300 
for aid in undertaking the study of a certain 
group of fossils already described long since but 
needing a careful re-study to fit them into the 
whole system of corals. 

No. 309 to G, H, Burrows, University of Vermont, $100 
for aid in purchasing chemicals and minor pieces 
of apparatus to be used in the determination of 
equilibria among reactions of organic chem¬ 
istry. 

The Trustees of the Elizabeth Thompson Science 
Fund meet ordinarily during the last ten days of the 
months of February, May and November. Applica¬ 
tions for grants should be sent well in advance of the 
meeting to the secretary of the fund, Dr. Edwin B. 
Wilson, 55 Van Dyke St, Boston, Massachusetts. 


OtiOPHYSXCAL RESEARCH AT HARVARD 
UNIVERSITY 

An account is given in the Harvard Alumni BuU 
Uttin of a project for geophysical research undertaken 
by the university which will concentrate at the start 
on data of basic value in seismology, in particular the 
study of the properties of certain rocks and rock min¬ 
erals under very high pressures and at high tempera¬ 
tures. The investigation will continue for five years. 

The plan is made possible by a gift of $50,000 from 
the Eockefeller Foundation, $10,000 each year, con- 
ting^t on the raising of an equal amount from 
friends of the Harvard departments concerned. The 
necessary amount for the first year has been obtained 
from the latter source, and a substantial amount 
pledged for the other four years. 

The work will be administered by the division of 
geology, under the guidance of an inter-departmental 
committee consisting of Professor R. A. Daly, of the 
division of geology, chairman, and Professors P. W. 
Bridgman, of the physics department, L. C. Graton, 
of the Engineering School, Harlow Shapley, of the 
Astronomical Observatory, and D. H. McLaughlin, of 
the division of geology. 

In acknowledging the gift, the committee said: 
**The opportunity to undertake work in this impor¬ 
tant field, which is made possible for a period of five 
years by the generosity of a small group of loyal 
friends of the university and by the encouraging and 
stimulating assistance of the Rockefeller Foundation, 
is a gift of very real value to Harvard.” 

To accomplish the difficult task of combining high 
pressures with high temperatures, apparatus is now 
being designed by Professor Bridgman, under whose 
direction the research on the elastic properties of 
rocks and the effects of high temperature and pressure 
will be carried out. Field measurements of the 
velocity of seismic waves in rocks of different types 
ore already under way by means of artificially-pro¬ 
duced earthquakes of small scale, in carefully selected 
localities where geologic details are accurately known. 

Research will later be undertaken for an improve¬ 
ment of the records of distant earthquakes and in the 
methods of interpretation thereof. 


SCIENTIFIC NOTES AND NEWS 


Tkb fiftieth anniversary of the announcement by 
Robert Koch before the Berlin Physiological Society 
oh Maxeh 24, 1882, of the cultivation of the tubercle 
bamUns, was eelebrated on March 24 at the Rocke- 
fellar Xnetitate for Medical Research in New York. 
Tie speakers were Or. Theobald Smith, Dr. Earl 
Lafidstemer and Dr. Simon lYexner. 


Da. B. A. Danv, of Harvard University, has been 
awarded the Hayden Memorial Gold Medal for 1932 
of the Academy of Natural Sciences of Philadelphia 
in recognition of his studies of igneous rooks, the con¬ 
stitution of the earth and other geological researchea 
The presentation will be made at a meeting of the 
aeaiimtiy this montL 
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Thb John Scott award for achievement in aoience, 
given by the City of Philadelphia, was presented on 
March 10 to Marchese Guglielmo Marconi, inventor 
of wireless telegraphy, by Ambassador John W. Gar¬ 
rett 

Thu honorary degree of IjL.I). will be conferred on 
May 11 by the University of Manchester on Lord 
Rutherford and on Sir James Jeans. 

pROFEssoH S. Hosmbr, head of the Depart¬ 

ment of Forestry in the New York State College of 
Agriculture, has been elected a fellow of the Society 
of American Foresters. Professor Hosmer is one of 
thirteen men chosen for this honor since the society 
was founded in 1900. 

Thk Sultan of Morocco has conferred the title of 
OMcer of the Order of Ouissam Alouite upon Pro¬ 
fessor Robert W. Hodgson, of the division of sub¬ 
tropical horticulture in the College of Agriculture of 
the University of California. The honor was con¬ 
ferred on Professor Hodgson at the request of the 
French authorities in recognition of his studies of 
citrus growing in the protectorate. 

Sib Georg® Buckston Browne, donor of Down 
House and of the Royal College of Surgeons Research 
Farm, Kent, has been elected a member of the 
Athenaeum Club for distinguished service. 

Lord Dawson of Penn, president of the Royal Col¬ 
lege of Physicians, and Sir Henry 8. Wellcome, foun¬ 
der of the Wellcome Research Institution, have been 
elected honorary fellows of the Royal College of 
Surgeons. 

The Cameron Prize for additions to practical thera¬ 
peutics has been awarded to Dr. Edward Mellanby, 
professor of pharmacology in the University of Shef¬ 
field. 

The progress medal of the Royal Photographic 
Society of Great Britain has been awarded to Dr. 
Liippo-Cramcr, head of the photochemical laboratory 
of the Gelatin Works at Schweinfurt, Germany. 

Industrial and Engineeting ChamistTg reports that 
at a meeting of the council of the Muslim Association 
for the Advancement of Science held at Aligarh, 
India, on December 2, 1931, Mr. H. W, Blood Ryan, 
controlling editor of The Chemical News, London, was 
appointed vice-president and honorary foreign secre¬ 
tary for Europe in recognition of his work for the 
advancement of international science. Dr. Ryan was 
also nominated to a newly established foundation re¬ 
search chair in physical chemistry. 

Dr. J. Ben Robinson, dean of Baltimore College of 
Dental Surgery, University of Maryland, has been 


elected president of the American Association of 
Dental Schools. 

It is reported in Nature that at the annual general 
meeting of the Geological Society of London, held 
on F^ruary 19, the following officers were elected: 
President, Sir Thomas Holland; Vice-presidents, Pro¬ 
fessor E. J. Garwood, Mr. J, F. N. Green, Mr. W. 
Campbell Smith, Dr. H. H. Thomas, and Professor 
W. W. Watts; Secretaries, Professor W. T. Gordon 
and Professor P. G. H. Boswell; Foreign Secretary, 
Sir Arthur Smith Woodward; Treasurer, Mr. F. N. 
Ashcroft. 

Dr. John Archibald Venn, Gilbey lecturer in 
agriculture in the University of Cambridge and junior 
fellow and bursar of Queens College, the son of the 
late president of Gonville and Cains College, has been 
elected president of the Queens College, in place of 
the late Reverend T. C. Fitzpatrick. 

The chair of medicine at the College of France, 
vacated by the retirement of Professor D'Arsonval, 
has been filled by the appointment of Professor 
Nicolle, of Tunis. 

Db. j. E. Duekden, after serving for twenty-seven 
years, has retired from the professorship of zoology 
at Rhodes University College, Grahamstown, South 
Africa, and also from the directorship of Wool Re¬ 
search for the Union. His future address will be: 
Wool Research Association, Torridon, Headingly, 
Leeds, England. 

Pboitessob C. J. Guktman, of the College of the 
City of New York, and Professor Ingo W. D. Hackh, 
of the College of Physicians and Surgeons of San 
Francisco, have been appointed members of the edi¬ 
torial board of The Chemical News, London. 

The object of the expedition to Peru of Mr. Carl 0. 
Erlanson and Dr. Howard MacMillan was incorrectly 
stated in a recent issue of Science. Their object is 
to study the wild relatives of the cultivated potato 
in Peru and Chile and to bring back plant material 
for the possible breeding of disease-resistant strains 
of the cultivated potato. The expedition is a con¬ 
tinuation of the work started the year before last in 
Mexico and is part of the Department of Agriculture's 
general breeding program for potato improvement. 

Db. William B. Castlb, assistant professor of 
medicine at the Harvard Medical School, has returned 
to Boston from Porto Rico where he carried on studies 
on anemia. 

Ok March 11, Dr. Joseph Colt Bloodgood, clinical 
professor of surgery at the Johns Hopkins University 
School of Medicine, gave a olinie on cancer of the 
breast at the Duke Hospital, Durham, N. C. On the 
same date Dr. George B. Minot, professor of medi- 
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cine at the Harvard Medical School^ and director of 
the Thorndike Memorial Laboratory at Boston City 
Hospital, lectured before the Durham-Orange County 
Medical Society, at the Duke Hospital, on **The Treat¬ 
ment of Anemia/’ He also gave a clinic at the hos¬ 
pital the following morning, 

De. a. C. IvTj professor of physiology and phar¬ 
macology, Northwestern University Medical School, 
Chicago, will deliver the annual Gorgus Medical So¬ 
ciety Lecture at the School of Medicine, University of 
Alabama, on May 7. Dr. Ivy’s subject will bo '^The 
Physiological Aspects of the Etiology, Symptoms and 
Treatment of Peptic Ulcer.” 

Dk. David I. Macht, clinical lecturer at the Johns 
Hopkins University, was the speaker at a meeting of 
the Johns Hopkins Chapter of Sigma Xi, hold at the 
School of Hygiene and Public Health on March 21. 
His subject was ‘^Contributions to Phytopharmacol- 
ogyj or the Applications of Plant Physiology to Med¬ 
ical and Chemical Problems.” 

The Sixth Annual Priestley Lectures of the Penn¬ 
sylvania State College will be given from April 13 to 
19 by Dr. Victor K. LaMer, associate professor of 
chemistry, Columbia University. The subject of the 
lectures will bo “The Physical Chemistry of Solu¬ 
tions.” 

Dr. W. V. Bikoham on March 18 delivered an 
Aldred Lecture at the Massachusetts Institute of 
Technology, the subject being “Adventures in Indus¬ 
trial Psychology.” 

The Romanes Lecture for 1932 at the University 
of Oxford will be delivered by Lord Moynihan on 
June 1. His subject will be “The Advance of Medi¬ 
cine.” 

Sir Oliver Lodge on March 17 delivered the Foun¬ 
ders Oration at the University of London. He spoke 
on “Changes in the Scientific Outlook.” 

The executive committee of the American Associa¬ 
tion for the Advancement of Science will hold its 
regular spring meeting at the Cosmos Club in Wash¬ 
ington on Sunday, April 24, with a morning and an 
afternoon session. Business to come before the com¬ 
mittee at this meeting should be sent to the permanent 
secretary, Dr. Charles F. Roos, Smithsonian Institu¬ 
tion Building, Washington, D. C. 

The fifth International Congress of Entomology 
will be held in Paris from July 16 to 22, under the 
presidency of Dr. Paul Marchal, member of the in¬ 
stitute and professor at the National Institute of 
Agronomy. 

The twelfth Congress of Industrial Chemistry will 
be Imld at Prague, from September 25 to October 1, 


under the auspices of the French Society of Chemical 
Industry and the Chemical Societies of Czechoslo¬ 
vakia. The organization committee in Prague cor¬ 
dially invites all American chemists and technologists 
who are interested to attend, to present papers and 
to take part in the functions and discussions. Those 
desirous of attending may write direct to the Organi¬ 
zation Committee, Stepunska 37, Prague II, C. S. R., 
or to Dr. Jerome Alexander, Secretary American Sec¬ 
tion, Society of Chemical Industry, 50 East 41st 
Street, New York City. 

The second Congress of the International Society 
of Orthopaedic Surgery will bo held in London at 
the Royal Society of Medicine on July 19, 20, 21 and 
22, 1933, under the presidency of Professor Nov6- 
Josserand of Lyons. 

Ik addition to a full year’s work in undergraduate 
courses in inorganic, organic, analytical and physical 
chemistry, during the eight weeks beginning on June 
27, the University of Pittsburgh will offer graduate 
courses in chemical microscopy, under Dr. E. V. 
Hjort; quantitative organic microanalysis, under Dr. 
W. Baldwin; biochemistry and physiological chem¬ 
istry, under Dr. C. O. King, and modern chemical 
theories, under Dr. A. L, Robinson. These graduate 
courses will also begin on Juno 27, and may be ar¬ 
ranged according to the needs of the individual stu¬ 
dent. 

The department of geography of the College of 
the City of Detroit is announcing two study field 
courses for this summer. A course in the geography 
of Europe, under the direction of Dr, S. Van Valken- 
burg, is planned for eight weeks beginning on June 
18. France, Northern Italy, Switzerland, Belgium 
and Holland will be visited. The second party, con¬ 
ducted by Dr, Bert Hudgins, will travel by bus, the 
itinerary including Niagara Falls, New York, At¬ 
lantic City, the Shenandoah Valley and the Bluegrass 
region of Kentucky. 

Dr. Wm. D. Reeve, professor of mathematics at 
Teachers College, Columbia University, will offer a 
series of special lectures at the University of Nebraska 
from June 13 to 24 on methods of teaching mathe¬ 
matics in junior and senior high schools. Dr, Reeve 
will oontinue the series of special lectures which was 
begun last summer by Professor Charles Swain 
Thomas, of Harvard University, and Dr. W, L. Carr, 
of Teachers College, Columbia University. 

Db. G, W, Conhey, of the Ohio Agricultural Ex¬ 
periment Station and the Ohio State University, gave 
a lecture on February 15 before the department of 
geology and geography of Oberlin Collie on *^he 
Geology of Soils.” On March 16 Dr. Walter H. 
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Bucher, of the Univeieity of Cincinnati, spoke to a 
similar audience on the “Life of Cincinnatian Seas.** 
The third and last lecture in the series will be given 
on April 25, by Dr. Frank Van Horn, of the Case 
School of Applied Science, Cleveland, on “The Dia¬ 
mond and Gold Mines of South Africa.** 

A SKBXES of three lectures on bio-electric processes 
will be delivered at the University of Texas, April 12, 
13 and 14, by Dr. E. J. Lund, professor of zoology at 
that institution. Dr. Lund was named graduate re¬ 
search lecturer for 1931-”32. The titles of the lec¬ 
tures are “A New Mechanism for Ceil Correlation in 
Living Organisms,** “Control of Current Life Proc¬ 
esses by Electric Currents** and “How Does the Living 
Cell Generate Electrical Energy?** 

The following resolution was recently approved at 
a meeting of the Board of Overseers of Harvard Uni¬ 
versity: “The faculty of the Bussey Institution hav¬ 
ing ceased to exist, and there being a desire to retain 
the degree of master in forestry, voted that the Fac¬ 
ulty of Arts and Sciences shall hereafter administer 
that degree.** 

Twenty Columbia professors have became staff 
members of the New York Post-Graduate Medical 
School by appointment of the univeraity*s trustees. 
The school has been affiliated with Columbia since last 
July 1. Those appointed were: Dr. Cameron Bailey, 
T. Drj'sdale Buchanan, Dr. John A. Killian, Dr. 
George Miller MacKee, Dr, Walter T. Dannreuther, 
Dr. Duncan MaePberson, Dr. Herman 0. Mosenthal, 
Dr. Michael Osnato, Dr, Byron Stookey, Dr. Martin 
Cohen, Dr. Harold S. Vaughan, Dr. Fred H. Albee, 
Dr. Warren C, McFarland, Dr. Ward J. MacNeal, 
Dr. Roger H. Dennett, Dr. Philip R. Lehrmnn, Dr. 
William H. Meyer, Dr. John F. Erdmann, Dr. eTohn 
J. Moorhead, Dr. Joseph F. McCarthy. The 8chool*8 
monthly enrolments since the affiliation with Colum¬ 
bia have totaled 980, as compared with 794 for the 
nine months preceding the union. Dr. Edward H. 
Hume is director of the school, and the administrative 
board, composed of staff members and a group of Co¬ 
lumbia officials, now includes Dr. Alan R. Anderson 
as secretary. 

Science SifiimcE reports that the U. S, submarine 
S-48, carrying a staff of scientists and apparatus 
designed for measuring the force of gravity under 
water, arrived at Miami on March 23, ending a 
cruise among the West Indies begun on February 7. 
The leaders of the expedition are Dr. Richard M. 
Field, of Princeton University, and Dr. F. A. Vening 
Meinesz, of the University of Utrecht and the Nether¬ 
lands Geodetic Commission. Dr. Meinesz is the in¬ 
ventor of the gravity-measuring pendulum apparatus. 
“This is the first time wo were able to obtain real 


data which has a bearing on earthquakes,** Dr. Field 
stated. “Dr. Meinesz has developed a specially con¬ 
structed pendulum to determine gravitation. Once this 
was determined we were able to speculate as to the 
character of rook formations, columns of rocks of dif¬ 
ferent kinds having certain gravity. With this cer¬ 
tain gravity we can tell what kind of rook should be 
there and knowing that determine the topography of 
the sea fioor and how it was produced. It will be 
three months before the field data and preliminary 
calculations which we have made ore computed. From 
the isostatic reduction of these we can find if certain 
blocks are in or out of balance and whether they 
should go up or down.** With Dr. Meinesz* appa¬ 
ratus in the submarine, 55 dives were made to ap¬ 
proximately 70 feet under the surface. Soundings 
were made every fifteen minutes coincidentally with 
the gravitation testa. Four dives were made between 
Nassau and Miami. Fifty-one dives were made in 33 
days from February 7. The cruise made a total of 
4,000 miles in three loops. The first was southward 
of Jamaica and around the west end of Cuba. The 
second around the Caicos bank through Caicos and 
Turks Island passage. The third was from Guan¬ 
tanamo through the Bahamas to Nassau and Miami. 

The Universities of Virginia and Michigan are 
cooperating in an investigation of the chemistry and 
pharmacology of morphine, with the object of re¬ 
moving the dangerous characteristics of this drug. 
The research is being carried out under the auspices 
of the National Research Council through its Drug 
Addiction Committee. It is now announced that the 
Rockefeller Foundation will finance the work for 
three more years. With the funds originally avail¬ 
able the committee mapped out a three-year program. 
At the half-way mark in this program Dr. Charles 
W. Edmunds and Dr. Nathan B. Eddy, in immediate 
charge of the work, report satisfactory progress. 
Nearly one hundred new morphine derivatives and 
closely related substances have been prepared at the 
University of Virginia and examined at the Univer¬ 
sity of Michigan. Reports on the chemistry of these 
substances have appeared from time to time in The 
American Journal of Chemietry, and The Journal of 
Pharmacology will publish shortly two papers on some 
of the phannacological results. On the basis of these 
results the Rockefeller Foundation has taken over the 
financial responsibility for the work and has granted 
to the National Research Council funds for its con¬ 
tinuance for an additional three-year period. The 
sum granted not only will provide for the extension oi 
the work to January 1, 1936, but will allow some in- 
oreass in the yearly budget, so that the investigatk^ 
oan be oorried out more vigorously. 
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NATURE'S MOVING PICTURE 

It is a fair question whether there is not something 
in our attitude toward photographic illustratious that 
makes us prone to let down exact standards. In 
soientiflo literature it is comparatively rare to find 
photographic reproductions of natural scenes accom¬ 
panied by the full titles that they deserve. There is 
DO system^ and the standards of precision are lax. 
Even more is this true of general literature, but it is 
for science to set an example. An appeal is needed 
for more care and exactness in the titling of such 
photographs, and particularly for the definite assign¬ 
ment of each scene to its position in space and time. 
. One is apt to think of scenes as static and to lose 
sight of the fact that a photograph is a momentary 
and irreplaceable glimpse of nature’s moving picture. 
If properly documented the photograph becomes a 
potentially important record of a stage in many 
dynamic processes. It depicts far more than the 
special point that the author desires illustrated, and 
the reader may be more interested in some other fea¬ 
ture. To yield the full value with which every true 
scientist would wish to endow his illustration it must 
be titled with as great care as devoted to an im¬ 
portant specimen. A first essential is that the reader 
be told where and when the scene transpired. 

The publication of photographs in scientific papers 
is something of a luxury and only selected ones can 
be reproduced. Hence the more obligation to other 
sciences and to future generations to conserve all 
elements of value in the record. Authors and editors 
might well adopt as an axiom that a photograph is 
not worth publishing if it is not worth care in giving 
it a title of general and permanent utility. The 
statement of particulars as to the locality and time 
require no more space than the irrelevant or ‘‘show- 
window” verbiage in frequent use. 

If one wished to indulge in muok-raking in scien¬ 
tific swamps, examples of offenses and offenders could 
be brought to light on every hand. The present 
writer might be the first oonductod to the bar of 
justice. But to avoid personalities the following 
imaginary, though not exaggerated, example may be 
cited in illustration: ^‘View looking along a street 
showing how the people live by making shoes.” Here 
we have the useful information that it is a view and 
not a snieli> that we are looking and not thinking, 
that it is a street and not a river^ that the people 
are not dead yet, and that we are wrong if we think 
the industry depicted is merely a favorite national 
pasttma Tjhe reader most hunt through the text to 


find that the scene is probably somewhere in Tokyo— 
but possibly in Yokohama—and there is no indication 
as to whether it is before or after the time of any 
one of several earthquakes, or the time of a change 
in the building code, or the advent of a particular 
social influence. The same picture, now serving 
merely the passing thought of some geographer of 
Japanese industry, may contain useful information 
for present or future geologists, engineers, eugeni- 
cists and other scientists if given some such title 
as the following; “Tokyo. Shoemakers’ quarter on 
Momachi Street; N.E. toward Matsu-bashi Bridge in 
distance. 10 A. m. April 18, 1922.” A few months 
later, in the great earthquake, those people are dead, 
and that scene is gone forever. The event may be 
extreme, but it serves to emphasize the fact that 
changes are always in progress, and that unusually 
great ones nmy supervene at any moment. 

The title above suggested is unnecessarily brief, 
and additional information could advantageously bo 
given to add to the interest and value of the photo¬ 
graph. But it contains the main essentials, and shows 
that their presentation is not inconsistent with brev¬ 
ity. Given these particulars, many other relative 
facts could, if necessary, be reconstituted hundreds 
of years hence. But without these essentials the illus¬ 
tration may be more a burden to the literature than 
a boon. 

Who can doubt that interest attaches to exactness 
in recording the time and place of photographs which 
may contribute to a graphic chronology of processes 
such as soil erosion, shore-line development, climatic 
change, or human history? The list of phenomena 
can be indefinitely extended to the point where prac¬ 
tically all photographs would be included. It is to 
be hoped that a widening appreciation of this func¬ 
tion of photography will bring a sense of purpose 
more broadly sciontifto than now prevails, not only 
in the choice and description of pictures for publica¬ 
tion, but also in their preservation with full titles in 
collections and chronologic series. 

Robkbt vak V. Aotkrson 

Aloibbs 

THE CHEMICAL NATURE OF VITAMIN C 

The concentration of vitamin C from lemon juice 
has been continued in a manner similar to that recently 
described by Svirbely and King,^ with the additional 
procedure of reeryatallization from organic solvents 
(s.p., ethyl acetate + petroleum ether). The recrystal- 

1 Jour. Biol. (Them., 94: 483, 1981. 
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lized substance corresponds in chemical and physical 
properties to a hexuronic acid, and is apparently 
identical with the hexuronic acid described by Szent- 
Oyorgyi® iind reported as a reducing^ factor in adrenal 
cortex, cabbage and other sources. Feeding approxi¬ 
mately 0.5 mg daily protects growing guinea-pigs 
from scurvy and permits normal vitality i« the ani¬ 
mals when on a vitamin C-free diet. A detailed ac¬ 
count of the experimental work will be published in 
the near future, but this involves only a few steps 
beyond the work previously published. 

As in all such work, there is a possibility that con¬ 
taminating active material has adhered to the crj^stals 
fed, but that seems unlikely, .since the maximum activ¬ 
ity has reached an approximate constant with recrys- 
tallization, and much of our previous work has indi¬ 
cated such a chemical nature for the active factor. 

The recent report of isolation and synthesis of 
vitamin C by Dr. Ottar Rygh® is not in accord with 
many of our findings, and we believe his experimental 
results were misinterpreted. It is perhaps sufficient 
to point out from his paper; (a) That experimental 
animals receiving his synthetic o-diphenol derivative 
of narcotine in additiVm to their basal vitamin C-free 
diet survived no longer than those receiving the basal 
diet only; and; (b) That the animals receiving a 
partial supply of vitamin C in addition to the syn¬ 
thetic compound showed a physiological response not 
greatly different from that of the group which received 
only the partial supply of natural vitamin. 

C. G. Kino 
W. A* Waugh , 

Dkpaetment ot Chzmistey, 

University op Pittsburgh 

STUDIES IN MOTOR AND MECHANICAL 
SKILLS 

Recent experimental articles and reviews on the 
field of ^‘mechanical ability” have advanced impor¬ 
tant experimental data and widely varying interpre¬ 
tations. The latest review by 0. L. Harvey^ sug¬ 
gests possible reconciliations of the divergent views so 
far published and in closing suggests that might 
be an interesting piece of research to analyze in terms 
of the tetrad difference technique the data obtainable 
from a homogeneous group in response to (a) a test 
of verbal intelligence, and (b) a combined battery 
including tests such as (1) the Minnesota assembly 
and spatial relations tests (for mechanical ability); 
(2) a selected group of Cox's models, explanations, 

Jour,, 22: 1367, 1926, 

^Zeit, f, Physiol, Chem,, 204: 105, 1932, 

1 O. L, Harvey, "Mechanical 'Aptitude' or Mechanical 
'Ability'!—Study in Method," Jour, of Bduo, Tsy- 
ehoU, 22, 617*22, 1931. 


etc. (for mechanical aptitude); and (3) either the 
Minnesota tests for steadiness, card sorting, packing 
blocks and tapping, and Link’s machine operators’ 
test or some form of motor skills battery, similar to 
that developed by Sea.shore (for motility).” 

In view of the numerous discussions aroused in 
these fi<!lds of motor and mechanical performances it 
may be of interest to note that a study which brings 
together most of these as well as numerous other 
measures is now in its second year of progress at 
the University of Oregon with the assistance of granta- 
iu-aid from the National Research Council and the 
University of Oregon. 

The two main objectives of this research are (1) 
to determine the interrelations of individual differ¬ 
ences in fine and gross motor skills with mechanical 
skills, and (2) to trace the differentiation of fihe 
motor skills in the early years of life. Tests in¬ 
cluded in this study are the six motor tests compris¬ 
ing the Stanford Motor Skills Unit^; the spatial rela¬ 
tions tests, assembly tests and paper form boards 
from the Minnesota Mechanical Ability Tests; mea¬ 
sures of postural steadiness, using the Miles Ataxia- 
meter; measures of arm tremor in two dimensions, 
using the Beall and Hill Ataxiagraph, a graded series 
of measures of tapping and other hand and arm 
motions; simple reaction times to light and sound 
stimuli; the Cozens testa for measurement of general 
athletic ability; as well as measures of height and 
weight. Scores on the A, C. E. College Entrance 
Test are also available for all observers. 

By the end of the present academic year the data 
on these tests should be complete on fifty mala uni¬ 
versity students and it is hoped to continue the study 
for a third year in order to have one hundred ob¬ 
servers. The desirability of using the tetrad dif¬ 
ference technique rests largely upon other findings, 
which will be discussed in a future article. 

In previous studies at Oregon boys of age 6, 10, 
and 16 years were given shorter lists of the same 
tests, and data on three motor tests given to pre¬ 
school children at the University of Iowa are also 
available. Several studies under way are investigat¬ 
ing the stability of the individual differences over 
long periods of time. Two other studies on the pre¬ 
diction of practical skills in typing and handling of 
knitting machines indicate that the whole field of 
aptitude hypotheses must be reformulated to deter¬ 
mine the relative importance of selecting persoDnel, 

» Several studies using this battery have demonstrated 
the high degree of sp^fleity of Its oomponeat tests. 
For this reason it should not be considered a test of 
"motility" as suggested by Harvey. €f. R. H. Seashore# 
Stanford Motor Skills Unit., Psyokol. Monographs, 1928, 
89, 61-06; and ibid,, "Individual Differences in Motor 
Skills," J, Oeneral Psychol,, 3, 88-00, 1980, 
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lengUi of training, and improvements of work 
methods and conditions. 

liOBKRT H. SSASHORE 

Ivan N. McCoiiLoii 

IJNiVBRSiTy or OasooK 

HOW BIG IS A CELL? 

In dasses in elcnientai^^ biology some attempt is 
usually made to relate the world revealed by the 
microscope to the world as we know it with our un¬ 
aided eyes. In these attempts it has been particularly 
difficult to compare the scales of the two worlds. For 
the oomi)ariBon one needed an every-day object large 
enough to come within the range of a microscope’s 
field of view. In teaching a class in elementary 
botany, it occurred to me that the thickness of a page 
in a book might be so used. The students were asked 
to determine the figures for themselves, by measuring 
the thickness of 100 pages of an actual book, divid¬ 
ing by 100 to obtain the value for one page, and then 


multiplying by 1,000 to convert the reading into 
microns. Most text-book paper is around 50 microns 
thick. 

In one laboratory course the idea was pushed even 
further and the students were required during the first 
exercises with the microscope to rule their drawings 
with faint lines, 55 microns apart in the scale of the 
drawing. The finished work then showed what the 
cells in question would have looked like if seen 
against the ends of pages in the text-l>ook. 1 can 
not be sure that all this was much help to the students, 
but I have found from experienoe that it has been 
very useful to me. Not only has it helped to relate 
more effectively the two worlds in which I spent most 
of my time, but it has given me a much better work- ^ 
ing knowledge of the relative sixes of different plant 

Eugae Anderson 

Arnold Arbobbtum 
Haevabd Universitt 
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HalUy^s Comet in its Appearance of 1909-1911, By 

Nicholas T. Boiirovnikopf. Publications of the 

Lick Observatory, Vol. XVII, 309 to 482, 1931. 

Evert one interested in comets to the slightest de¬ 
gree knows of the important papers already published 
by Bobrovnikoff upon this subject. It is therefore no 
surprise to find this last perhaps the most complete 
study of a comet’s appearance that has ever been 
published. Its length and the great detail in which 
the author describes striking phenomena are justified 
both by the importance of Halley’s Comet, as a 
typical comet and historically, and by the wealth of 
data at his disposal. 

Working at the Lick Observatory, he used as the 
basis of his discussion the 438 plates of the comet 
secured there and 271 selected reproductions from 
plates taken elsewhere. The former were taken mostly 
by Dr. Heber D. Curtis, with the writer of the pres¬ 
ent review much of the time as his assistant. Curtis 
had intended to work up these himself, but the oppor¬ 
tunity for fully doing so never came, though he did 
publish a preliminary paper (Pub. A.S.P., 22, 117, 
1910), and made a number of calculations and notes 
for the longer one. Therefore Curtis generously 
turned over everything to Bobrovnikoff, who has, here 
and there, used some of these calculations in his dis¬ 
cussion. 

In the space available here, one can call attention 
to but few of the salient points among the great num¬ 
ber of interesting conclusions. The nucleus is proved 
to have exerted appreciable repulsive forces upon 
matter forming the jets; in it, however, no rotation 


was shown, and on several occasions changes of an 
explosive character were detected therein. For in¬ 
stance, on May 24 a five-fold increase in its size was 
noted during the exposure of one plate. The threat¬ 
ened breaking up, however, was always followed by a 
collapse. The jets, composed of cyanogen, were 
actual matter being expelled. For those in the pro¬ 
longed radius-vector the nucleus showed repulsive 
forces of from 1 to 6 times gravitation. The envel¬ 
opes, in the forms of approximate catenaries, ex¬ 
panded outward at the rate of about half a kilometer 
per second. The velocity of expansion of the halos 
was of the same order. 

A new determination of the mass of the comet comes 
out to be of the order of 10"^® that of the Earth. 
This confirms the growing conviction of many of us 
that some older estimates of the masses of comets were 
absurdly low. The tail of the comet proved to be 
double, Tail I having a slight departure from the pro¬ 
longed radius vector of the orbit, but Tail U making 
an angle of about 40°. Apparently CO+ was the chief 
constituent of Tail I, Tail II shown by diffused solar 
light and to a lesser degree also by the light of glow¬ 
ing CO+. In I, the average repulsive forces ranged 
from 10 to 20, but for the condensations in I these 
numbers increased to from 20 to 150; in II they were 
in general < 0.3. He concludes, therefore, that, while 
the Beosel-Bredichin mechanical theory of comets’ 
toils is sufficient to explain the observed facts, the 
latter’s actual olassifioation is inadequate and that at 
least four classes are needed, with a great extension 
of his ideas as to the maximum magnitude of the 
repulsive forces. It was further shown that not only 
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the nucleuB but even knots in the taib were o^terii 
of sq)arate activity and repulsive foreea, and finally 
that the assumption that a mass in the tail moves in 
a hyperbola is only a first approximation; its actual 
motions seem to be along a series of short paths, 
under varying repulsive forces. 

Only a few trifling typographical errors were de¬ 
tected. The printing is exceptionally good and, for 
a technical paper, the style is easy and the statements 
and conclusions clearly made. As a masterly sum¬ 
mary of everything that was learned or inferred from 
the last visit of Halley's Comet the memoir can be 
highly recommended to every one. It leaves us, how¬ 
ever, realizing more than ever how incomplete is our 
knowledge of the forces acting within a comet and of 
how evolution ever formed bodies of this type. 

Chas. P. Ouvier 

PnOWEB OBSaaVATOEY, 

University or Pennsvlvania 

The Insect Menace. By L. O. Howard. Pages i-xv, 
1-347, numerous text illustrations. The Century 
Company, New York, London, 1931. 

This is a very readable, interesting account ad¬ 
dressed primarily to the thoughtful general public, in 
spite of the apparently sensational title. The latter 
is justified by the facts, though comparatively few 
realize this. There surely is a menace in a group of 
animals indirectly causing deaths of millions of human 
beings by disease and starvation. Insects have de¬ 
populated considerable sections of the earth and are 
still maintaining supremacy in certain areas. They 
certainly can be considered menaces to human welfare. 
The author has made a serious effort to interpret to 
mankind the insect world from the historical or geo¬ 
logical, biological and economic aspects, using these 
terms in a broad sense. This is not a mere discussion 
of man's history of insects. It outlines the develop¬ 
ment of this enormous group over a period of forty 
million years or more and possibly through three hun¬ 
dred million generations, and compares this with the 
existence of man, extending over some four hundred 
thousand years and comprising possibly twenty-four 
thousand generations. It is said that blood tells. 
Here is a breeding record which shows man as an 
egotistical upstart, as compared with the earlier, the 
much more numerous insect dwcUers of the earth. In 
other words, millions of years of existence, the myriad 
adaptations and the tremendous number of species in 
all parts of the earth in almost all types of matter 
clearly demonstrate the ancestral and biological su¬ 
periority of insects which we, as humans, affect to 
despise. The evidence forces us to oonoede biological 
supremacy to the supposedly lowly insects. The 
author dwells upon the advantages of the resistant, 
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somewhat elastic, outer walk, known as the ^odcele- 
ton to the scientist, calls attention to the great acU^ta- 
bility of insects and also to the extreme prolificacy of 
these numerous friends and enemies of mankind. In 
this portion of the book we find many extremely 
interesting records, not a few of which are relatively 
new, even to professional entomologists. The book is 
a remarkable contribution to popular literature on the 
status of insects and by an outstanding authority in 
his chosen field. The touch of a master hand and the 
influence of a broad general knowledge are evident 
throughout the work. 

The problem confronting man, or practical control, 
is discussed in a comprehensive and extremely inter¬ 
esting manner. Occasional pictures of the experiences 
of early inhabitants of this country with insects are 
illuminating and add much to the text. The writer^s 
fifty odd years’ experience as a leading economic ento¬ 
mologist in America, in fact in the world, enables him 
to select the most striking examples of wide-spread 
depredations, and even death caused by insects. He 
is better equipped than many another to discuss the 
basic principles which should be observed in the selec¬ 
tion of means for controlling these nefarious and, in 
some cases, omnipresent pests. There is an interesting 
and intimate account of the development of quaran¬ 
tine restrictions, with striking sidelights upon the 
difficulties of enforcing such regulations. There is a 
discussion of the possibilities and limitations of spray¬ 
ing and the potentialities of biological control. This 
last appeals greatly to the popular imagination, sinee 
it means using insects to kill insects, a subject which 
is deservedly receiving a great amount of attention at 
the present time. A distinctly human interest story 
is related in the account of a search for parasites p£ 
the notorious gipsy moth. We find romance in scieiiee 
as well as unseifiiah devotion to investigation. 

There are suggestive accounts of three outstanding 
efforts to control insects in this country. These deal 
respectively with the Rocky Mountain locust or Westr 
em grasshopper, one of the most terrible pests of the 
earlier days and even now extremely destructive ocea** 
sionally, the cotton boll weevil, an oatstanding pest in 
the South in spite of the monument which has been 
erected to its honor, and the more recent Mediter¬ 
ranean fruit-fly, an introduced Insect generally 
brought to public attention by the press in the last 
few years on account of its having been disoovered in 
Florida. The excellent series of well-selooted Ulus- 
trations add greatly to the value of the text. 

The writer's long experience as a leading eoonotme 
entomologist and his intimate contacts with leaders in 
aU branches of natnral history have enabled bint ta 
effectively levy on much general Eteratnxe 
ignored by spedalists, and to cuU from sadi 
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nmny extremely intereeting details. He has produced 
a very readable volume, which deals with the broader 
phase of our relations to insects in such a way as to 
command the attention of thoughtful people through- 
out the world It is not a volume limited to the ento¬ 
mology of the United States or the entomology of the 


present day. It is world-wide in scope; it contains 
gems from the writera of earlier days and much attrac¬ 
tive to the general reader interested in an authorita¬ 
tive and entertaining discussion of progress in differ¬ 
ent lines of science. 

E. P. Fbwp 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 


THE HOST INSTITUTION AND HOTEL 
ACCOMMODATIONS FOR THE 
SYRACUSE MEETING 

The Syracuse meeting of the American Association 
for the Advancement of Science from June 20 to 
June 25, the ninetieth of the American Association, 
and the second annual summer meeting of the new 
series, will be held under the presidency of Dr. John 
J. Abel. Syracuse University will be the host institu¬ 
tion. Dean Hugh P. Baker, the chairman of the local 
committee for the Syracuse meeting, has supplied the 
following information regarding the host institution. 

Syracuse University occupies approximately one 
hundred acres of campus on a hill in the southern sec¬ 
tion of the city of Syracuse. Its buildings overlook 
the city's business section, and beyond that Onondaga 
Lake and the rolling country toward Seucca Lake and 
Lake Ontario. The elevation is 600 feet above sea 
level, the prevailing summer breezes are cool, and the 
climate is healthful. 

The university was established in 1871 when Gene¬ 
see College was moved from Lima, New York, and 
the city of Syracuse bonded itself in support of a 
larger institution. The university is not under con¬ 
trol of any church denomination; among its impor¬ 
tant extensions are numbered the Medical College, one 
of the oldest medical foundations in the state, trans¬ 
ferred from Geneva, New York; also a university 
hospital founded by Bishop Huntington, of the Epis¬ 
copal Church; and the State College of Forestry, 
aMliated after the non-denominational character of 
the university was confirmed. Seventeen separate 
colleges or educational divisions now moke up the in¬ 
stitution: they are the Colleges of Agriculture, Ap¬ 
plied Science, Basiness Administration, Fine Arts, 
Medicine, Law, and Teachers College; and the Schools 
of Citizenship and Public Affairs, Extension Teach- 
ing, Gradnate School, Library Science, Nursing, Pub¬ 
lic Speech and Dramatic Art, and the Summer Ses¬ 
sion. In all these divisions women share equal privi¬ 
leges with men, though the men outnumber the wo- 
Btten by about one thousand. 

There are thirty buildings on the oampns, several 
of which have been erected m recent years. Among 


these are the Hendricks Memorial Chapel; Sims Hall 
dormitory for men; Slocum Hall, which houses the 
Colleges of Business Administration, Home Eco¬ 
nomics, Agriculture, and the School of Citizenship 
and Public Affairs. The New York Slate College of 
Forestry has just completed the Louis Marshall Me¬ 
morial building and the School of Citizenship ex¬ 
pects to be housed in the near future in a building 
which will be started this spring. The departments 
of zoology, botany, geology and geography and bac¬ 
teriology are located in Lyman Hall; Bowne Hall 
houses the department of chemistry. The third and 
fourth year medical students, os well as the students 
who graduated from medicine, are taught in the Col¬ 
lege of Medicine building. The Good Shepherd Hos¬ 
pital is operated in connection with the College of 
Medicine. These two units provide the necessary 
class rooms and laboratories and, in conjunction with 
the many city hospitals, nmke for a well-rounded 
medical unit. 

The College of Law holds its courses in Hackett 
Hall, situated across the street from the county court¬ 
house in the down-town district. The other depart¬ 
ments of the university, with the exception of the 
College of Medicine which is located in the down¬ 
town district, are conducted in buildings on the cam¬ 
pus between University Place and College Place. 

Nearly all the freshmen are housed in dormitories 
either owned or operated by the university, Sims 
Hall, dormitory for men, is located on the campus 
and houses 144 students. Opposite the campus on 
University Place are Reid Hall, Haven Hall and 
Winchell Hall, and several smaller dormitories for 
women. 

Although the university has a small endowment, the 
pressure for admittance continues, despite rigid main¬ 
tenance of aeademic standards and increase of tuition 
chaiges. This fact is explained by the several cur¬ 
rents of sfudent life flowing steadily toward the uni¬ 
versity, including the original stream of Methodist 
young people from the towns, villages and farms of 
central New York, and the added stream of students 
from the high schools of manufacturing cities, many 
of them choosing Syracuse because of the opportuni¬ 
ties for self help in a city of 210,000 people. The 
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presittit enrolment k 5,300, exclusive of eummer sesk 
sion and extension ooursee, which bring the total to 
10 , 000 * 

The administration of the university is encourag¬ 
ing to educational experiment, so that in addition to 
“projects” now under way at Syracuse supported by 
four of the great educational foundations, a great deal 
of reconstruction is going on in curricula, in a cottage 
system of student housing in individual tutor-adviser 
work with freshmen, and in a progressive program for 
intramural athletics. 

The Hotel Syracuse has been designated os conven¬ 
tion headquarters. The decision has not been made as 
yet as to whether the university dormitories will be 
opened for convention guests. Hotel accommodations, 
together with information concerning the hotels are 
as follows: 

Hotel Syracuse—Harrison, Warren and Onondoga Bts. 
(COS rooms). Single rooms, $3 to $0.50 per day; 
double rooms, $4 to $8.50 per day. All rooms with 
bath. 

Onondaga Hotel—^Warren and Jefferson Sts. (500 rooms). 
Single rooms, with or without bath, $2.50 to $6 per 
day; double rooms, with or without bath,,$4 to $9 per 
day. 

Tates Hotel—Montgomery and East Washington Sts. 
(200 rooms). Single rooms, with or without bath, 
$1.50 to $3 per day; double rooms, with or without 
bath, $3.50 to $6 per day. 

Jefferson-Clinton Hotel—Jefferson and Clinton Sts. (140 
rooms). Single rooms, with or without bath, $2 to $4 
per day; double rooms, with or without bath, $4 to $8 
per day. 

Mispah Inn—Montgomery and Jefferson Sts. (ISO 


rooms). Gfingk rooms, with or without bathy $1J0 to 
$3 per day; double rooms, with or without hath; |£.75 
to $5 per day. 

Hotel Hilton—Harrison and Montgomery Star (120 
rooms). Single rooms, $2.50 to $3.50 per day; double 
rooms, $3.50 to $5 per day. All rooms with bath. 
Hotel Wood—Jefferson and Clinton Sts. (50 rooms). 
Single rooms, $2 to $3 per day; double rooms, $4 per 
day. All rooms with bath. 

Truax Hotel—Warren and Harrison Sts, (51 rooms). 
Single rooms, with or without bath, $2 to $2,50 per 
day; double rooms, with or without bath, $3 to $5 per 
day. 

Kirk Hotel—West Fayette and South Clinton Sts. (31 
rooms). Single rooms, with or without bath, $1.50 to 
$2.50 per day; double rooms, with bath, $4.60 to $5 
per day. 

The evening lecturee are to be held in the large audi¬ 
torium of Syracuse Central High School. The high 
school is situated between the down-town district and 
the university and is within easy walking distance of 
either the hotels or the university campus. All tbe 
hotels given above are centrally located and are within 
convenient walking distance of the Central High 
School. All are convenient to direct transportation 
lines to Syracuse University. 

We are assured that a sufficient number of rooms 
will be reserved by these hotels to aooommodate those 
who attend the Syracuse meeting, but in order to save 
possible disappointment, members are urged to make 
their reservations at once. These should be sent direct 
to the hotels selected. 

Charles F. Roos, 
Permanent Secretary 




SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE ESTIMATION OF THE HYDROGEN-IOil 
CONCENTRATION OF THE TISSUES 
IN LIVING ANIMALS 

The great need for suitable methods for the estiioar 
tion of chemical potentials in the tissues of living 
animals was emphasized in previous papers from this 
laboratory.^ The purpose of this note is to briefly 
describe a method for the estimation of pH by means 
of the capillary glass electrode. Further details con¬ 
cerning this method and its application to biological 
problems will be published in another paper (Public 
Health Reports). We have previously called atten¬ 
tion to the superiority of the glass electrode over 
other electrodes for the measurement of pH in bio¬ 
logical matcriid.^ The chief advantage of tbe glass 

^C. Voegtlta and Floyd DeEda, Public Health Bep., 
kUU, 880, 1928; H. KabW, Floyd UsEds, S. H. Rosen- 
tiial and G. Voegtlin, Amer. J. Phyeiol, xoi, 225, 1920« 

>0. Voegtlin, Floyd UeEds and H. Kabler, Pnblk 
HealOt Rep., xlv, 222$, 1980. 


electrode is that it is not affected by the presence of 
oxidation-reduction systems which are always pxesent 
in tissues. Another advantage is that the glass elec¬ 
trode can be given abnost any desired shape. For the 
purpose of measuring tissue pH the capillary type 
is the best, because the glass capillary can be in¬ 
serted into any of the soft tissues with a minimum 
of tissue iiyury. 

Special soda lime glass tubing (No. 015 Coming 
Glass Works) of the following oompositioa is ttsedt 
SiO, 72 per cent., CaO 6 per cent, Na^O 22 pw cent 
Tubing of approximatdy 7 mm outside diametar and 
1 mm wall thickness is drawn out to a thin-walled 
capillary, tapering rapiffiy from the dlimth. 
laUer should be about 20 cm in length. The capSQ^ 
is severed at a distance of 10 to 15 mm ^ 
shank and the tip is earefnUy sealed in a flwma fw 
work of Kabler mi D$Sic|^ has atumii tl^ 

s H. Kaliler and Floyd HeKds, A* 

Bli,«998, 193L 
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dindufttion of tho Bo-edlod hygtosedpie ^deviation 
fitod" on the surface abore the surface of the 
system ivhose pH is to be measured greatly improves 
the reliability of the glass electrode. The lower sur¬ 
face of the shank is therefore coated with a firmly 
adhering layer of deKhotinsky cement. The shank 
is partly filled with a phosphate buffer of about pH 7. 
The electrode is then connected by means of a pres¬ 
sure rubber tubing to a high vacuum pump. With 
the electrode in a vertical position, the capillary end 
being at the bottom, the electrode is evacuated. The 
air in the capillary is thus completely replaced by 
buffer. Additional buffer is now added, so as to 
almost fill the inside of the shank. Fig. 1 illustrates 
the cross-section of the electrode. 
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each g^ass deetrode at body temperature is plotted on 
coordinate paper. The pH values corresponding to 
the actual voltage of the tissue at a given time are 
then read off from these calibration corvea. 

The animal is given first just sufficient anesthetic 
(urethane or pentobarbital) for immobilization. The 
tissue to be measured is exposed, care being taken to 
avoid bleeding. The surface of the tissue is carefully 
cleaned with absorbent cotton and the electrode is 
cautiously inserted and fixed by means of a suitably 
insulated clamp. The whole length of the glass 
capillary must be in the tissue. Electrical contact is 
then rapidly made between the buffer on the inside 
of the electrode and a saturated calomel half cell by 
means of a KCl-agar bridge. One end of another 
agar bridge is placed on exposed and moistened tis¬ 
sue at any suitable part of the animal’s body. The 
other end of this bridge leads to a second saturated 
calomel half cell. The other electrical connections are 
shown in Fig. I. The measuring equipment consists 
of a Compton electrometer and a Leeds and Northrup 
type K potentiometer. For purposes of proper 
screening the animal and potentiometer are placed in 
a grounded wire cage. During moist weather it is 
essential to lower the humidity of the room air in 
order to prevent electrical leaks. This can be ac¬ 
complished in a manner previously described.^ 

It is obvious that only such potential readings in 
the tissues are of value which are not accompanied 
by more than relatively slight time drifts. In numer¬ 
ous experiments done with this new method it was 


The next step is to calibrate the electrode by means 
of two or more pH buffers covering the range of 
hydrogen-ion concentration of the tissues. We have 
found phosphate buffers of about pH 7.4 and 6.3, 
respectively, satisfactory for this purpose. The pH 
ef these standard buffers is carefully determined by 
the hydrogen electrode at 30° C. The observations 
of Kahler and DeEds* have shown that the potential 
at an imperfect glass electrode varies slightly if the 
^perature is raised from 30 to 40°. As the pH of 
tissues is measured at body temperature^ it is there¬ 
fore necessary to make a temperature correction. 
Tlds is done by calibrating the glass electrode at 30 
and 40° C., or still better at body temperature, in 
the standard phosphate buffers. Actual experience 
with several capillary gloss electrodes has shown that 
this, temperature correction with phosphate buffers 
to the phygioloi^l range of pH amounts to only a 
lew millivolts. If therefore the electrode is calibrated 
fkt body temperature <Teetal)i it is ervident that the 
^domtiiitted can not be sigitifieant and certainly 


found that careful observation of all necessary precau* 
tioDB will eliminate drifts exceeding those shown in 
the following table. In some experiments, however, 
larger drifts occur, and these results are rejected. It 
appears that this drift may result from the follow¬ 
ing causes: (1) Injury of blood vessels; (2) imper¬ 
fect immobilization of the tissue and consequent pro¬ 
gressive tissue injury from continuous motion of the 
electrode in the tissue due to respiratory movements; 
(3) blood films over the tissue through which the 
electrode is inserted. 

It may be stated, however, that the results as a 
rule are surprisingly satisfactory, considering the 
obvious difficulties which are involved in the applica¬ 
tion of this method. Further work is necessary to 
ascertain the experimental error of this technique. 
We believe, however, that sufficient repetition of the 
measurements of a given tissue with several acomrateiy 
calibrated electrodes probably involves average errors 
not exceeding 0.05 pH. The most reliable reaults are 
obtained by selecting from a set of electrodes those 
which give the best results on calibration in the 


noi prevent a fai% accurate measurement of standard faufters, Le., a nearly theoretical 
kc pH. The oaltoration carve (Voltagw^H) of To Ulustrmto tiie technique the results of the 
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lowing experiments dealing with the estimation of 
the pH of the Rous chicken sarcoma No. 1 are given. 

pH or Kous CnrcKEN Sarcoma 


Subcutaneous Subcutaneous Large intramuscular 

tumor No. 1 tumor No. 2 tumor No. 1 


Minutes 

pH 

Minutes 

pH 

Minutes 

pH 

1 

6.76 

3 

6.89 

2 

6.42 

3 

6.76 

5 

6.87 

4 

6.49 

5 

6.73 

7 

6.85 

5 

6.47 

8 

6.76 

10 

6.84 

9 

6.42 

11 

6.76 

16 

6,82 

13 

6.32 

13 

6.78 

30 

6.79 

16 

6.32 



61 

6.79 

18 

6.32 



05 

6.80 





125 

6.82 




These results indicate that the Rous chicken sar¬ 
coma in the living animal is charactcri/.cd by an ex¬ 
tremely low j)!!, as compared with that of blood. 
Work with the Jensen rat sarcoma and the Walker 
rat carcinoma 256 has also revealed pH values con¬ 
siderably on the acid side of 7. These very signifi¬ 
cant observations have led us to a systematic investi¬ 
gation of the pH of a great variety of normal and 
malignant tissues in the living animal. 

Since October, 1931, Dr. R. H. Fitch has joined us 
in this work and we are indebted to him for assistance 
in the final development of this new method. 

Carl Voegtun 
H. Kahler 

National Institutb or Health, 
tJ. S. Public Health Service 

A CULTURE MEDIUM FOR PARAMECIUM 

The medium set forth in this article has proven 
itself to be very satisfactory in the culturing of vari¬ 
ous species of Paramecium in pure line cultures. The 
main result of the use of the medium is that the or¬ 
ganisms do not exhibit a lowering of their nonnol 
metabolism after continuous culturing. 

The basic part of the medium is the usual hay in¬ 
fusion of ten grams of chopped timothy hay boiled 


for fifteen minutes in a liter of well water. This inx 
fusion is filtered and stcrilLsed in the Arnold steiiliaeEr 
at 100° C. one hour a day for three days. It is 
diluted with nine volumes of sterile well water just 
before using. Two portions of this infusion are 
placed in sterile liter flasks with sterile cotton stop¬ 
pers. One liter is inoculated with Bacill^is aubttUs 
and the second with B, coli communia. A third por¬ 
tion of the medium is made up as follows: Approxi¬ 
mately thirty grains of wheat are boiled in a small 
amount of water for ten minutes. The wheat grains 
only are then placed in a third liter flask of sterile well 
water. The three portions are incubated at 37° C. for 
twenty-four hours, and then combined in one largo 
sterile flask. The medium is now ready for use. The 
cultures may be used in almost any size of container, 
but that used has been the three hundred cc Erlen- 
moyer flask. These flasks are fitted with cotton stop¬ 
pers and sterilized. Each fiask is filled about two 
thirds full of the medium, and dilTeront species of 
Paramecium are transferred to the cultures with 
sterile pipettes. 

The original basic infusion may be made up, ster¬ 
ilized and stored in a refrigerator until ready for use. 
Likewise, the medium, made of the three portions, 
may be stored in a refrigerator for later use. 

Sterile precautions are maintained throughout the 
procedure, but after Paramecium has been trans¬ 
planted, such strict precautions are no longer neces¬ 
sary. The essential part of the process is to provide 
a medium rich with a suitable food in which Parame¬ 
cium will continue to grow normally. With these 
sterile precautions, other ciliates and flagellates are 
eliminated. A single organism placed in such a 
medium will produce a flourishing culture in seven 
to ten days. One should transplant every two to 
three weeks. Parttmecium mtUtimicronucleatum, P. 
huraaria and P. aurelia have been thriving for eight 
months in this medium. 

Lauren E. RosBNBEBa 

Zoology Laboratories 
Univebsitt of California 
Berkeley 


SPECIAL ARTICLES 


SIZE OP INFECTION AS AN INFLUENCE ON 
THE PERSISTENCE OF ADULT 
TRICHINAE IN RATS^ 

The statementg that can be found in text-books and. 
pttbliahed work on triohiniasis regarding the length of 

1 Prom the laboratory of ^rasitology, department of 
baetetiology, TTniversity of ^Chester, School of Medi- 
eine aikd Dentistry, Bochester, N. Y. This investigation 
was aided by a grant from the Rockefeller Foundation. 


life of adult Trichinella spiralis are usually quit# 
vague and indicate that wide variations may oeenr. 
The usual statement is that the adult worms live for 
several weeks or longer. Ransom^ says that adfitt 
trlohinae of both sexes have been found in the 
tine as late as 12 weeks after infection, and that they 
may commonly be found in large numbers for as 

«B. H. Bansom, “Trichinosis/" Bop. U. S. Live StKWi 
San. Assoc., pp. 147-166, 1016. 
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US 7 weeks. On the other hand, Christmaon* in a 
series of experimentally infected rats did not find any 
adults after the sixteenth day and eonoluded that 16 
days is about the normal duration of the worzns in 
the intestine. 

In the study of a large number of rats experiment 
tally infected with triohiniasis the writer has found 
that the size of infection has a great influence on the 
length of time that the adult worms persist in the 
intestine. All rats were infected by stomach tube 
with known numbers of larvae obtained free from 
infected muscle by artiflcial digestion. The doses were 
administered according to the body weight of the 
animals. 

In light infections of 20 larvae per gram, or less, 
the adult worms were never found in appreciable 
numbers after the fifteenth day after infection. When 
these rats were killed after 4 weeks only full-grown 
larvae could be found in the muscles. Ou the other 
band following a much larger dose (40 or 50 larvae 
per gram) larvae in all stages of development could 
nearly always be found in the muscles for as long as 
4 or 5 weeks after infection. Some of them were of a 
size which indicated that they had but recently 
migrated. Upon examination of the intestines of these 
rats considerable numbers of adult trichinae were 
usually found to be still present. These observations 
were consistently made in a large number of rats that 
died from trichiniosis 4 to 6 weeks after infection. 

The following table gives the results of an experi¬ 
ment in which rats receiving doses of 20 and 50 larvae 
per gram were killed at intervals up to 3 weeks after 
infection. Very few adult worms were found in two 
rats given 20 larvae per gram and killed on the four¬ 
teenth day after infection. None at all were found 
in two more of this group killed on the twenty-first 
day. On the other hand, 26 to 50 per cent, of the 
original number of larvae fed were still present as 
adult worms in the intestines of the rats given 50 
larvae per gram and killed after J4 and 21 days. 

The moat plausible explanation of these observatiouB 
seems to be that a heavy infection breaks down a 
resistance in the rats which ordinarily limits the dura¬ 
tion of the adult trichinae in the intestine. The size 
of infection which best illustrates this effect is one 
which does not kill the rats until after the fourth 
week. If the infection is too laz^ge, the animals die 
within two weeks in the intestinal stage of the disease. 
If it is not large enough, the resistance is not broken 
suffieiently and the animals recover. 

No doubt there are other factors, such as diet, 
health of the animal, etc., which might influence the 

’ B. 0. Ghristeuson, * * The Sex Eatio of Adult Tricbi- 
BoaNCS, 66: 250, 1027. 


TABLE I 

Survival or Adult Trichikax in Bats Given Duter- 
ENT Sized Doses or Larvae 


20 larvae 
per gram 

to 

;z;.S 

Killed—days 
after infection 

s 

ns a 
«’E 

<w B 

“.9 

!l.a 

Per cent, of 
original dose 

Bat no. 1 

4,200 

5 days 

2,960 

71 

11 < < 2 

4,140 

5 “ 

2,920 

71 

it tt 3 

3,540 
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resistance of the rats and the length of life of the 
adult trichinae. Other experiments, also, indicate that 
the infection behaves differently in different hosts. 
Apparently guinea-pigs have very little resistance 
against triohiniasis, for the lethal dose of larvae is 
much smaller than for rats and the adult worms live 
for as long as 5 weeks following doses as small as 5 
larvae per gram. The infection in rabbits, on the 
other hand, apparently behaves much the same as in 
rats. It will be interesting to compare the parasito¬ 
logical course of triohiniasis in a larger series of 
hosts, including man. 

These observations that the rat possesses a *^uomal 
resistance’^ against trichina infection fall in Une with 
other experiments* which show that rats can develop 
an immunity to reinfection with Trichinella spiralis. 
They also add to the evidence that has been piling up 
of late that host factors can play an important role 
in determining the course of helminth infections. In 
any event, they offer a probable explanation of the 
variations in the reported length of life of adult 
trichiuae, 

0. R. McCot 

<0, B. McCoy, ^'Immunity of Bats to Bei&fectioa 
with Trich^Ua spiralis /* Am . Jour , of Eyg ., 14 : 464- 
464, 1031. 
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SUCCESSION OF FORESTS AS INDICATED BY 
FOSSIL POLLEN FROM A NORTH¬ 
ERN MICHIGAN BOG 

Thu study of fossil pollen and the history of past 
forests linked up with it has claimed considerable 
attention among botanists here and in Europe. The 
present paper is part of the research on peat from 
Bryant’s Bog, one of the deepest bogs near Douglas 
Lake, Cheboygan County, Michigan. The work was 
carried on during the summer of 1931 at the Bio¬ 
logical Station of the University of Michigan, under 
the direction of Professor F, C. Gates, 

Bryant’s Bog is evidently an old glacial kettle-lake, 
approximately 65 feet deep. Up to a few years ago 
the adjacent plain and upland were covered with 
virgin deciduous forest, most of the region, otherwise, 
was covered with pine. Collection of peat was made 
at one foot intervals to a depth of 20 feet. 

The customary method of pollen investigation seems 
to be to boil the peat in KOU to separate the pollen 
from the debris. The writer tried to avoid this treat¬ 
ment of the peat, na it frequently distorts the pollen 
grains. Northern Michigan peat is usually' very moist 
and not densely packed, so that the KOll treatment 
would hardly bo necessary. The fossil pollen grains 
of these bogs are in an excellent state of preservation. 
The peat was placed in a glass vial as soon as it 
was taken from the chamber of the borer; separation 
of the material was made by the addition of distilled 
water just before the count was made. 

In preparing the slide, a seal pel-tipful of peat was 
moistened with water and the well-stirred mass scraped 
to one end of the slide while it was being held on a 
slant. When sufficient liquid bad drained from the 
coarser particles, a cover-glass was placed over the 
tiuid and counting was made from this prcparaliou. 
An area covered by an 18 x 18 mm cover always per¬ 
mitted a count of lOO pollen grains. Two sets of 100 
counts each were made for every level. As specimens 
of pollen grains of present-day plants were not avail¬ 
able in sufficient number of species to make absolute 
identification of the fossil pollen possible, a compari¬ 
son was made of the proportions of pollens of conifers 
and of deciduous trees and herbaceous plants at the 
different levels in the peat. 

Pollen of conifers was very scarce in the upper 
layers of the peat and very abundant from the 9-foot 
level on, being most abundant at the 10-foot level. In 
a way this record presented a remarkable picture of 
the floristio aspect of the region, both of the present 
and the past; especially mnee it correlated with that 
part of the past which has left other records to the 
present. Bing oounta made by Professor F. C. Gates 


wW the dficadnons woods was eut idmwed to age of 
B70 to 400 ysaxe for the oldest hardwood trees in ^ 
r^on. Aasuming approxiinately 100 years for 
deposition of two feet of peat, the pollen reoord 
showing dominance of the deciduous forest oorrelates 
with the time indicated by the ring oount. According 
to the record presented by the deeper layers of peat, 
conifers controlled the area about 1,000 years ago, 






9^ 

oow- VO V o 

--- - ^ 


1 

i 

S9 

1 

II 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

at 

7e 

1 


1 

kl 

1^ 

2 

I 

1 

1 

1 

1 

1 

1 

I 

I 

1 

I 

1 

■ 

1 

!i 

1 

1 

1 

1 

1 

I 

1 

II 

1 

■ 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

J 


V? 

1 

1 

1 

1 

i 

1 

1 

1 

i 

1 

je 

I 

_ 


J 


_ 

J 

5 


r 


1 

1 

u 




A 

f 

1 




1 

1 

1 

1 


n 

1 

11 

fi 


IS 

X 

i 

S 

8 

& 

5 

1 

H 



■ 

■ 

1 

1 


i 

H 

K 

i 


1 

1 

1 

1 

1 

1 

1 

1 

■ 



1 

1 

1 

1 


1 

1 

1 

1 


1 

1 

1 

1 

1 

1 

1 

1 

m 



1 


1 

B 


I 

1 

1 

■ 


1 

1 

1 

1 

1 

1 

1 

1 




s 

1 

1 

1 


1 

1 

1 

1 


1 

S 

X 

Bi 

U 



§ 



■ 

■: 

i 

■I 


■ 

i 

■1 

■ 


Si 

:: 

■1 

■I 

■1 

■ 

Ml 

m 


Fzo. 1. Showing comparison of the peroontage of 
pollen of conifers against all other poUen present in peat 
from Bryant’s Bog. Horkontal lines percentage pollen. 
Vertical lines level of peat. 


after which for some reason deciduous trees invaded 
the region and held this position to the time when 
white men first knew the forest. The sudden dip from 
ooniferoua to deciduous pollen dominance between the 
9- and 10-foot levels even suggests the possibility that 
some factor destructive to the then dominant forest 
aided the invader in rapid eoesis. 

J. E. POTKGSa, 

Research Fellow at Indiana University 
BnooiUNoroN, InniANA 
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MODELS OF THE PHYSICAL UNIVERSE^ 

By Professor RICHARD C. TOLMAN 

CALIFORNIA INSTITUTE OF TECHNOLOGY 


Intboduotion 


First of all, I wish to express my thanks to Pro¬ 
fessor Boodin and to Professor Miller for suggesting 
that the Philosophical Union might be interested in 
some of the recent work of theoretical physicists in 
the field of cosmology. More than two thousand years 
figo, at the instigation of Aristotle, scientific expedi¬ 
tions were financed by Alexander the Great to explore 
the countries which ho had conquered and report their 
fbdingB to the great philosopher and his schooP; and 
in coming as a scientist to report to you—who aro 
philosophers—I feel that I am acting in accordance 
with an honorable and desirable tradition, 
Nevorthdesa, certain changes have occurred in the 
rtilations between Boience and philosophy since the 


^ A4dre$# before the Philosophioal Union, University of 
California ai Los 'Angeles, Fsbruaty 17, 1982, 

*eee MHist Kat.,*» Virf, 16, 


golden time of Aristotle which must not bo over¬ 
looked. 

In the first place, philosophy and science are no 
longer a united study, and it is not the philosophers 
but the scientists themselves who now orgauiEe and 
direct their own explorations. Indeed, I think it 
would have been an unhappy day for science if Gali¬ 
leo had not broken from the Aristotelian tradition, 
and in any case, whether for bettor or worse, scianee 
has long since issued a declaration of independence 
from philosophy which can not now be disregarded. 

In the second place, the developments of philoso¬ 
phy and science have in the meantime been so exten¬ 
sive and complicated that both disciplines and even 
their separate branches have been forced to invent 
special technical languages for the discussion of their 
subject-matters. Indeed, I have heard a humorous, 
and I trust untrue, definition of philosophy which 
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reads: ^‘Philosophie ist der systematische Misbrauch 
einor eigens zu diesem Zwecke erfundenen Terminoio- 
gie,”® However this may be, it is abundantly evident 
that scientists and philosophers now have almost in¬ 
surmountable difficulties in talking with each other, 
and indeed among themselves, because of a new Babel 
of tongues. 

This afternoon I am particularly impressed by this 
latter difficulty, since 1 wish to describe to you, in 
ordinary English, results which can only be obtained 
by using the language of a special and somewhat com¬ 
plicated branch of mathematics. For this reason I 
shall confine my mathematics to a few equations which 
will be projected on the screen, and shall be forced, 1 
am afraid, to say some things which are not very de¬ 
tailed and precise but which will I hope convey a 
moderately correct inipression. 

The Pkoulem of Cosmology 

For the scientist the problem of cosmology lies in 
an attempt to describe and understand the structure 
and behavior of the physical universe as a whole, 
looked at from a large-scale point of view which con¬ 
siders the average distribution and properties of the 
matter and radiation of which the universe is con¬ 
structed, but neglects local details such as the struc¬ 
ture of our own earth and solar system, or even the 
particular arrangement of stars in our own galaxy. 
Indeed, the scale of view is so large that the contents 
of the universe are in some ways treated like a fluid 
with the stars taking the place of atoms and the gal¬ 
axies or nebulae playing the role of molecules. 

The method of attacking this problem of cosmology 
is twofold, observational and theoretical. 

For the observational material must dej^end on 
the astronomer, in particular on the remarkable work 
of Hubble at the Mount Wilson Observatory. With 
the 100-inch telescope it has been possible to penetrate 
to a depth of about lO^* (one hundred million) light- 
years, way beyond the limits of our own galaxy of 
stars, Avhose diameter is only of the order of 10'^ (one 
hundred thousand) light-years. Scattered throughout 
ail this region nt great distances from one another we 
find numerous nebulae, some millions in all, which 
themselves appear to bo great eollections of stars sim¬ 
ilar to our own milky way. These nebulae are grouped 
to a certain extent in clusters, but from a large-scale 
point of view they may be regarded as distributed 
with a reasonable uniformity, and in particular show 
no tendency to decrease in concentration as we go 
farther and farther out into space. A specially im¬ 
portant characteristic in the light from the nebulae is 
a shift towards the red in the position of their spec- 

Told to me by my colleague, Professor Fritz ZwieW. 
** Philosophy is the systematical misuse of a terminology 
speclficnJly invented for this purpose.'^ 


tral linos, this red shift increasing proportionally to 
the distance out to the nebula. As to the contents of 
extra-galactic space other than the nebulae, for ex¬ 
ample, dust and radiation, we can say very little. 
Owing to the great volume of space between the nebu¬ 
lae, Hubble estimates that the amount of matter spread 
out in the universe in the form of dust could be sev¬ 
eral thousand times as great as that concentrated in 
the nebulae themselves, without producing effects 
which so far would have been detected. And on thn 
other hand, I have calculated that the temperature of 
intergalactic space would only have to bo 12 degrees 
absolute to give a density ol' radiation as large as 
Hubble's averaged out density of matter. 

The theoretical method of treating the problem of 
cosmology is the one which we are to discuss this 
afternoon. It has three tasks: first, the interpretatioiv 
of the findings of the astronomer in terms of accepted, 
or acceptable theory; second, the extrapolation of the 
findings of the astronomer farther out into space and, 
forward and backward in time together with the pre¬ 
diction of additional phenomena; and third, investi¬ 
gations to determine the conceivable properties which 
the universe could have in accordance with satisfac¬ 
tory theory. 

All three of these tasks are attacked by construct¬ 
ing conceptual models of the universe, in accordance 
with the principles of theoretical physics, and then 
investigating the properties and behavior of these 
theoretical models, for purposes of comparison with 
what we know or might find in the actual universe. 
These models are highly abstract and idealized, aa 
contrasted with the actual universe; indeed, they have 
to be in order to make it possible to treat them with 
the mathematics at our disposal. When our main in¬ 
terest lies in the interpretation or extrapolation of 
some property of the actual universe, which has al¬ 
ready been observed by the astronomer, we construct 
conceptual models which exhibit this property and of 
course as far as possible the other known properties 
of the actual universe. But when we are searching 
for the conceivable properties which the universe 
could have and which might sometime become subject 
to observation, we allow ourselves great latitude in 
the kind of models that we study. For example, even 
though the actual universe is known to contain matter, 
we may find it informing to consider the properties of 
a cosmological model which is completely empty, as 
was done by de Sitter, or one which contains "othing 
but radiation, as ha.s been done by Silberstcin i ad by 
rnyaelf. 

The Principles for Constructing the Models 

We must now inquire into the principles on which 
the cosmological models are to be oonatruoted. This 
is a matter of the greatest importance, since the chief 





diflernaoe l^tweea Uie i^oA of t&o iheOiretioal sciezt- 
tiat in trying to mtdemtand the properties and be¬ 
havior of the universe and tiie fantastie speculations 
of amateur cranks lies in the attempt of the scientist 
to make his considerations conform to a satisfactory 
theory. 

The first requirement for the oonstmction of ac¬ 
ceptable cosmological models is that they shall con¬ 
form to the principles of mechanics. For this pur¬ 
pose it is not sufi^cient to use the classical mechanics 
of Newton, which has been found to give a correct 
description of mechanical phenomena in a limited 
region of space and in the absence of strong gravita¬ 
tional fields. It is necessary, instead, to use the rela¬ 
tivistic mechanics of Einstein, which contains the 
Newtonian mechanics as an approximation, and in 
addition meets the three so-called crucial testa of rela¬ 
tivity, by giving correct predictions of the motion of 
the perihelion of Mercury, of the bending of light in 
passing the sun and of the shift in the wave-length of 
light that originates in a strong gravitational field. 

It would be too difi&cult and time-consuming a task 
to try to give a logical presentation of the axioms of 
relativistic mechanics and their physical interpreta¬ 
tion. I may call your attention, however, to some of 
the fundamental equations. 

The space-lime continuum in which physical events 
take place is regarded as charaoterixed by a line ele¬ 
ment of the form 

ds* = gudxi* + 2g„dx,dx, +..«+ 

= g/tv dx,*dx = g,^) (1) 


extension of thermodynamics to general relativity was 
needed. To obtain this^ 1 have taken as the analogua 
of the first law of classical thermodynamics the known 
relativistic equation 





(B) 


which corresponds in relativistic mechanics to the 
dassioal principles of the conservation of enei^ and 
momentum. And I have taken as the analogue of 
the classical second law of thermodynamics an ex¬ 
pression 


a / --dxjiv 

dx, dx, 



( 6 ) 


which can be shown to be a oovariant generalixation 
of the usual second law. The quantity <pe in this ex¬ 
pression is the proper entropy density of the ther¬ 
modynamic fluid as measured by a local observer, the 
quantities dx,^/ds the components of the macroseopio 
'Velocity^' of the fluid, dQ^ the heat as measured in 
proper units flowing into the region dXj dx^ dx^ in the 
time dx^, and T# the proper temperature. The equals 
sign (=) applies to reversible processes and the sign 
'^is greater than’^ (>) to irreversible processes. 


Static Cosmoiaxiical Models 
Let U8 now turn to the actual cosmological models 
that have been constructed in accordance with these 
principles. 

The first of these was the famous static model of 
Einstein‘S with the line element 


where Xj, Xg, and are the spatial and temporal 
coordinates and the g,i„ are the ten gravitational 
potentials. The motion of light rays and material 
particles in this space-time is given by the equations 

d 8 = 0 (For light ray*) (2) 

ftjT d« = 0 (Fop particle*) (3) 

And the dependence of the gravitational potentials on 
the distribution of matter and energy is given by the 
ten equations 

— fijtT HP = Qmi* “ i Qgjitv + Agfiv (4) 

where T^» is the energy-momentum tensor, G,,,, and 
G are obtained from the Riemann-Christoffel tensor 
by contraction, and A is the so-called cosmological 
constant. Although the precise value of the quantity 
A isj^nknowU, we do have observational evidence that 
sh^^ i that it is in any case a very small quantity. 
Hence we should prefer to take it zero if possible. 

In addition to applying relativistic mechanics in 
the constniotion of cosmological models, I have found 
that it is also necessary to apply the principles of 
Telativiatic thenhqdynaixiics. For this purpose an 


d»* = " T - rVg " + dt» ( 7 ) 

where R, the so-called '^radius” of the model, is a 
constant. This line element corresponds to a perma¬ 
nent uniform distribution of matter and energy, hav¬ 
ing from a large-scale point of view the preBsnre p 
and density p as given by the equations 


8np = - + A 

= A 


( 8 ) 
( 0 ) 

Although the study of this model has been very in¬ 
structive, two objections to it may be immediately 
mentioned. In the first place being a static model it 
prescribes a state of rest for the heavenly bodies and 
gives no account of the apparent recession of the 
nebulae as shown by the red-shift in the lines of their 
spectra. And in the second place it necessitates a 
positive value of the cosmological constant A to pre¬ 
vent the expression for the pressure from becoming 

4Toiinaii, Proc. Nat. Aead., 14, 268, 701, 1928; PW. 
Aw., 3fi, 876, 896, 1930. ' » » > , 

“ Einstein, *'Berl, Bcr.,” p. l42, 1917. 
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negative, and as mentioned before we should be glad 
to set A := 0 if possible. 

The second relativistic cosmological model to be 
oonatnicted was that of de Sitter^ with the line cle¬ 
ment 

ds’ = - - r* 8m= + (1 - rVl^")<lt* (10) 

where the radius R is connected with the cosmological 
constant }>y the equation 

( 11 ) 

and the line element corresponds to a completely 
empty universe with the pressure and density every¬ 
where both equal to zero 

p :=: p -:.0 ( 12 ) 

The most immediate objection to this model is of 
course its complete emptiness, which means that the 
matter in our actual universe would produce some 
distortion away from the proposed form. Further¬ 
more, although it was found that particles ini reduced 
into such a universe would undergo complicated 
motions, provided A was not set equal to zero, a good 
explanation accounfing both for the red-shift and the 
density of distribution of tJie nebulae was not obtained 
with this model. 

Non-Statid Cosmological Mopels 

The two line elements of Einstein and de Sitter are 
called static, since the gravitational potentials do 
not depend on the time. Since neither of these models 
is found to agree with observational facts, it is first 
natural to inquire if perhaps some other static line 
clement would give an explanation of the red-shift. 
Some years ago, however, I found^ it possible to 
prove that the Einstein line element and the de Sitter 
line element are the only possible fttatic ones which 
would corres]>ond to a universe having homogeneous 
properties throughout, and suggested that the study of 
non-static line elements would be very interesting, 
ospec-ially since static line dements take no explicit 
cognizance of any general evolutionary processes that 
may be occurring in the actual universe. 

As a matter of fact, such studies had already been 
initiated by a gifted Russian, Friedman,® w’ho had 
given in .1922 an expression for the very non-static 
line element that is now the subject of so much inves¬ 
tigation. The derivation which he gave for the line 
element is not entirely satisfying, and he considered 
no direct physical application of his results. He had, 
howe^^er, a masterful grasp of the problem and'in 

«de Sitter, Monthly Notices, R.A.S., 76, 77. 78, 191(5- 
1917. 

7 Tolman, Proc. Nat. Acad., 13, 297, 1920. 

» Friedman, Zeit. Phys., 10, 377, 1922. 


spite of the lack of attention that hae been paid to 
hia article should receive credit as the originator of 
the new chapter in cosmology. 

This non-static line element can be written in the 
form 

ds’ = - + dt* (18) 

where R is a constant and the dependence of the line 
element on the time is given by the exponent g(t). 
This line element corresponds to a homogeneous dis¬ 
tribution of matter and energy having the pressure p 
and density p 

1 (Va /dgV 



0 « + 3 



A 


(15) 


which w’ill in general be changing with the time owing 
to their dependence on the quantity g, which is itself 
a function of the time. As has been specially empha¬ 
sized by hlinatein, this line element would not re¬ 
quire a VJilue of A differing from zero in order to 
prevent the pressure from becoming negative provided 
d^g/dt* is negative. 

The first application of this non-static line element 
to the phenomena of the actual universe was made by 
Abbe Lernaitre,** of the University of Louvain, who 
noted that the line element would correspond to an 
exjjanding model of the universe if g is increasing 
with the time, and sbow'ed that this would permit an 
iraraediute explanation of the mysterious red-shift in 
the light from the nebulae, since in an expanding 
universe the nebulae would be moving away from us 
and this would be expected to increase the wave¬ 
length of the light that we receive from them by what 
is known as the Doppler effect. His detailed treat¬ 
ment contained an unnecessary and improbable as¬ 
sumption as to the value of the cosmological constant 
A, and a specialization which would rule out the 
presence of radiation and the transformation of mat¬ 
ter into radiation in the universe; but the important 
discovery that the red-shift in the light from the 
nebulae can be interpreted with the help of an ex¬ 
panding model of the uuivGr.se is due to him. 

The work of Lemaitre was followed by a very 
fundamental article by Professor Robertson,^'’ of 
Princeton, giving a derivation of the non-static line 
element for the universe based on very general 
mathematical assumptions, and by a derivation of 
my own^^ based on the physical assumption that 
we can regard the material filling the universe, from 
a large-scale point of view, as having uniform prop- 

» Lemaitre, Ann. Soc. Set. Bruxelles, 47, Series A, 49, 
1927. 

10 Eobertson, Proo. Nat. Acad., 16, 822, 1929, 

11 Tolman, Proc. Nat. Acad., 16, 820, 1030. 
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orties at a given time throughout the whole of space. 
At the time 1 did not know of the previous work 
that had been done in this held and was led to inves¬ 
tigate non-static models from the consideration that 
the transformation of matter into radiation, which 
appears to be taking place everywhere throughout the 
universe, would necessarily lead to a non-static line 
element. The result obtained showed that it was 
possible to account both for the transformation of 
matter and the recession of the nebulae with the help 
of a non-static line element. 

A very powerful additional argument in favor of 
Ihe non-static line element for the universe was then 
l>rosented by Eddington,^- who showed that even if 
wo should start with a static Einstein model of the 
universe, this would be unstable and would change to 
a non-slatic model as the result of small disturbances. 
The non-static line element for the universe was then 
also considered by de Sitter^® who calculated the 
theoretical course of expansion and contraction for a 
large number of different conceptual models, ussum- 
iug that the transformation of matter into radiation 
could bo neglected and assuming the general form 
of (he non-statio line element, but making different 
iussu rapt ions as to the unknown quantities 11 and A 
in the equations. 

Since then there have been many further articles’^ 
on the non-static line element, not only because tliere 
arc many special problems to be considered into which 
we can not go here, but also because our knowledge 
of the aetual universe is still loo limited to allow' 
a decision between different si^ecillc possibilities which 
would be in accord with the general form of the non¬ 
static line element. For this latter reason it is profit¬ 
able for the theoretical physicist to consider many 
different oonoeptual possibilities as to the universe, 
in advance, and perhaps sometimes generations in 
advance, of ihe observational possibilities available 
to the astronomer. As a result of all the work that 
has been done, nevertheless, there has grown the in¬ 
creasing conviction that it is an entirely sensible pro¬ 
cedure to attempt to explain the once mysterious red- 
shift in the light from the extra-galactic nebulae os 
due to an expansion of the universe, or, at the least, 
of that part of the universe which we have so far 
observed. 

Eddington, Monthly Notices, 00, 668, 1930. 

de Sitter, BulL Astron. Tnst, NetherlandSf 6, 211, 
1980; ibid.^ 6, 141, 1931. 

i^Tolman, Proc. Nat Acad,, 16, 409, 1930; ibid.. 16, 
fill, 1930; ibid., 16, 682, 1930; McBae and McVittie, 
Monthly Notices, N,A.8., 91, 128 1930; MeVittio, 

Monthly Notices, B.A.8,, 91, 274, 1930; Laue, Naturteiss., 
19, 530, 1031; Einstein, '^Borl Ber.,*’ p. 236, 1931; 
TakSuohl, Proc. Phys, Math. Soc. Japan 18, 166, 1931; 
Heckmann, Nachr. Wi^s. Goettinffen, II, p. 126, 1931; 
McBae and McVittie, Monthly Notices, E.A.S., 92, 7, 


Afflioation of REiiATiviBTio Thebhodtkamiob to 
C osMOLOGioAii Models 

The foregoing studies of cosmological models have 
all been based on relativistic mechanics. To complete 
our considerations we must also consider the thermo¬ 
dynamic aspects of their behavior. This has appeared 
specially important to me and has engaged a good 
deal of my attention. 

In the case of the older static models no thermo¬ 
dynamic studies were necessary, since nothing at all 
ever happened in these static models. In the case 
of the newer non-stutic models, however, we must 
inquire into the compatibility of I heir behavior not 
only wdth the principles of relativistic mechanics, 
and hence with the relativistic form of the first law of 
thermodynamics, but also as to compatibility with the 
relativistic form of the second law of IhermodynamicB. 
By doing so we gain, I think, two important exten¬ 
sions in our ideas as to the kiiiJ of process which 
might take place in the universe, w'itbouUjontradicling 
the rules enforced by that disintegrating ogre, the 
second law of thermodynamics. 

The first of these extensions has to do with the 
occurrence of thermodynamically reversible processes, 
that is, processes which take place witliout increase 
in entropy and without dissipation of energy. In the 
classical thermodynamics, disregarding purely 
mechanical changes, it w'as found that no processes 
could take place both at a finite rate and at the same 
time reversibly without increase in entropy. To make 
processes reversible, it wits found necessary to carry 
them out at an infinitesimally slow rate, in order to 
obtain, so to speak, the perfect efficiency necessary 
for reversibility. In relativistic thennodynamic.8, 
however, we find a possibility for certain reversible 
processes to take place both at a finite rate and with¬ 
out increase in entropy, owing to the possibility of 
correlated changes in entropy density and gravita¬ 
tional field which were neglected in the older theory. 
This is a matter of some importance, since in the 
past we have felt that we would be obliged to inter¬ 
pret any thermodynamic change taking place in the 
universe at a finite rate as evidence that the universe 
was necessarily running down. 

I have considered this new possibility in connection 
with two different conceptual non-statio models of 
the universe,—one containing nothing but radiation,^® 
and the other containing an equilibrium mixture of 
radiation and perfect gas.^® It was found that both 
of these models could expand or contract at a finite 
rate and yet reversibly without increase in entropy 
—^the first necessarily so, and the second under the 
additional assumption that the rates of transformation 

Telman, Phys. Eev., 37, 1639, 3931. 

ifl Tolmaa, Phys. Mev., 38, 797, 1931. 
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of matter into radiation and the reverse were fast 
enough to maintain equilibrium conditions. It was 
also shown that there would be a number of phenom¬ 
ena in these models, such, for example, as the out¬ 
ward flow of radiation in an expandiiig model, which 
would be interpreted by an ordinary observer familiar 
only with the classical thermodynamics as definite 
evidence for the irreversible dissipation of energy 
into the “cold depths^’ of space, in spite of the fact 
that from the more legitimate point of view of 
relativistic thermodynamics everything would really 
be taking place entirely reversibly. 

It is also to be noted that in the case of processes 
which take place reversibly without increase in en¬ 
tropy there would be no thennodynamic hindrance to 
a repetition of the same process over and over again. 
And, indeed, in the case of the two models just men¬ 
tioned 1 have been able to show that they could 
undergo a continued succession of identical expan¬ 
sions and contractions, without ever coming to a 
state of rest, provided the cosmological constant in 
Einstein's equations is zero or negative.^^ 

The second extension provided by relativistic 
thermodynamics in our ideas as to the kind of changes 
tliat can take place without contradicting the second 
law of thermodynamics has to do with the results to 
be expected when irreversible processes take place. 
The consideration of irreversible processes is very 
necessary, since, although we can imitate some of the 
importxint phenomena in the actual universe with the 
help of models that change reversibly, it is evident that 
reversible processes form only a limited class of the 
totality of conceivable thermodynamic processes. 
And we can not expect that the phenomena of the 
actual universe are all of them really reversible. 

In accordance with the classical thermodynamics, 
when irreversible processes take place in an isolated 
system, the energy of the system has to remain con¬ 
stant on account of its isolation, and the entropy 
can then only increase to the upper maximum value 
which is consonant with this energy. This upper 
limit corresponds to the most probable internal ar¬ 
rangement of the system attainable with the fixed 
amount of energy available, and when this limit is 
reached no further changes would be possible. Hence 
the classical thermodynamics has accustomed us to 
believe that the entropy increases taking place in 
the universe are leading towards a final run-down con¬ 
dition of maximum entropy where all change would 
cease—the sun and stars cold, all of creation dead and 
lifeless. 

II Tolman, Vhys, Itev,, 38, 1758,1931. Such expansions 
and eontractions also occur in the case of a model previ¬ 
ously treated by Einstein (^Ref. 14) which was, however 
of such a simple mechanical nature as not to suggeat the 
application of thermodynamios. 


In rdativlatio thermod^amieg, bowervori a dflflbrant 
eopdition of affairs arises, owing to the fact that 
the principles of relativity do not prescribe a con¬ 
stant value for the total integrated proper energy of 
an isolated system. For this reason when irreversible 
prooesscs take place in an isolated system the accom¬ 
panying increase in entropy is not necessarily subject 
to the limit imposed in the olasaieal mcohaniea by a 
fixed value of the energy, and the possibility arises 
for isolated systems in which the entropy would 
continue to increase without ever reaching a maximum 
value where all change would have to cease. 

I have examined this possibility in connection with 
non-static models of the universe,'® and have found 
it possible, if the cosmological constant is sere or 
negative, to construct conceptual models in which 
irreversible processes, such as the transformation of 
matter into radiation under non-equilibrium condi¬ 
tions, would take place, and nevertheless which would 
show a continued succession of expansions and con¬ 
tractions of increasing amplitude without ever oozning 
to that dreadful final state of quiescence predicted 
by the classical thermodynamics. 

Evaluation of thje ResuiiTS 

This completes the description of cosmological 
models which I had in mind, and we may now ask 
how far has the theoretical physicist been successful 
in his three tasks of explanation, of extrapolation 
and prediction, and of investigation into the con¬ 
ceivable properties that the universe might theoreti¬ 
cally have. 

In his first task 1 think that the physicist has been 
reasonably successful, since he has been able to eon- 
struct models in accordance with the principles of 
physios which agree with the findings of the astron¬ 
omer in at least four ways. They contain a finite 
density of matter; this matter is uniformly dis¬ 
tributed; the gradual transformation of matter into 
radiation is permitted; and the light from distant 
objects would show a red-shift approximately propor¬ 
tional to the distance. 

As to his second task, that of extrapolation and pre¬ 
diction, 1 do not think that as yet he has been very 
successful. He has' indeed been able to make one 
prediction as to a relation that should be iowi 
between the apparent diameter, luminosity and red- 
shift of the nebulae,'^ which can be subjected to 
observational test. As to the extrapolation of present 
findings to great distances, however, neither the 
astronomer nor the physicist can now say whether 
or not the density of matter and rate of mi;paneion 

« Tolman, JKcv., 39, 320,1M2. 

IS See Tobnan, second article, ref, 14 
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remAin appmtisuitely ilie same as has been eb- 
Bemd oat to 10* light years, and we can not yet 
even tell whether the onirerae is finite or hyperbolic.*^ 
And although we can completely describe the life his¬ 
tory of special models, nevertheless, if we desire 
to extrapolate in time for the actual universe, we 
can merely say with some confidence that the process 
of expansion has lasted for an enormous time in the 
past and will continue for a very long time in the 
future. 

In the third task of investigating the conceivable 
theoretical properties of the universe, there has per¬ 
haps been somewhat more success, since the con¬ 
ceivable is subject to less rigorous constraints than 
the actual. And 1 think the new thermod 3 mamic 
possibilities which I have described to you are of 
considerable interest. 

POBSTBIiS PniLOSOFHlCAIi BkABIKOS 

In conclusion I should like to make a few remarks 
which may have a certain philosophical bearing. 

First, I wish to call your attention to the considera¬ 
tion that although the principles of the physical 
theory for treating such problems as the one we 
have described must of course in any case agree with 
observational facts, these principles are actually sug¬ 
gested to the theoretical physicist in two ways—not 
only as immediate generalisations of experimental 
Tindings, but also as desiderata for the inner harmony 
and simplicity of the theoretical structure he is at¬ 
tempting to build. We must admire Galileo for in¬ 
sisting on observational fact as the ultimate arbiter, 
and thus breaking away not from Aristotle but from 
a decadent Aristotelian tradition. And we must ad¬ 
mire him for his power and skill in obtaining physical 
principles from the immediate generalization of 
experimental facts. But we must not let this just 
admiration blind us to the power and skill of those 
other theoretical physicists who obtain the sugges¬ 
tion for physical principles from the inner workings 
of the mind and then present their conclusions to the 
arbitrament of experimental test. 

This method of proceeding finds a supreme illustra¬ 
tion in Einstein’s discovery of the system of relativ¬ 
istic. mechanics which we have used in constructing 
our cosmologicid models. Einstein did not and could 
not have based his theory merely on attempts to gen- 
oralize from the known fact that the orbit of Mercury 
showed an extremely slight deviation from that pre¬ 
dicted by Newtonian mechanics. He built his theory 
rather on two fundamental principles, the principle 

Be^ Btetdemaxm^ ref. 14. 


of eqnivalenee and the principle of covariance, which 
suggest themselves on grounds of simplicity, gen¬ 
erality and logicality; and the theory so obtained was 
then found to contain not only an explanation for 
the orbit of Mercury but predictions as well of those 
other phenomena which have since been verified. 

The next matter to which I wish to direct your at¬ 
tention once more is the highly abstract, simplified 
and idealized nature of the cosmological models that 
we construct, as compared with the actual universe. 
This is nothing new in physics, bat illustrates a pro¬ 
cedure always employed to a greater or less degree 
in theoretical considerations. It is analogous to the 
rigid weightless levers of simple mechanics, or the 
spherical, rigid and perfectly elastic molecules of the 
simple kinetic .theory of gases. The reason for this 
idealization is obvious. Without such simplifications 
as are provided, for example, by the assumption of 
a uniform, homogeneous distribution of matter and 
radiation throughout our model, the already, difficult 
mathematics would become extremely hard to handle# 
If, however, we find that our simplifled models 
exhibit such properties as a transformation of matter 
into radiation and a red-shift in the light from dis¬ 
tant objects, we can have a feeling of comfort when 
we discover these phenomena in the actual universe. 
And if we discover hitherto unsuspected thermo¬ 
dynamic properties in some of our models, we can at 
least keep our eyes open for such possibilities in the 
actual universe. 

As a final remark that might have some philo¬ 
sophical interest, I should like to emphasize the special 
danger in the field of cosmology of the evils of 
autistic or wish-fulfilling thinking. In studying the 
problem of cosmology we are immediately aware 
that the future fate of man is involved in the issue, 
and we must hence be particularly careful to keep our 
judgments uninfected by the demands of religion, 
and unswerved by human hopes and fears. Thus, 
for example, what appears now to be the mathematical 
possibility for a highly idealized conceptual cos¬ 
mological model, which would expand and contract 
without ever coming to a final state of rest, must not 
be mistaken for an assertion as to the properties 
of the actual Tiniverse, concerning which we still 
know all too little. To conclude then: Although I be¬ 
lieve it is appropriate to approach the problems of 
cosmology with feelings of awe for their vaatness 
and of exultation for the temerity of the human 
spirit in attempting their solution, they must also 
be approached at the same time with the keen,^ 
balanced, critical and skeptical objectivity of the 
scientist. 
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WILSON ALWYN BENTLEY 

WiTiSON Alwyn BentTjET, Tnembcr of the American 
Association for the Advancement of Science and fol¬ 
low of the American Meteorological Society, was born 
at Jericho, Vermont, on Febninry 9, ISfib. Hero he 
lived the wliole of his quiet life, and here died on 
December 23, 1931. One of his great-grandfathers, 
Roger Stevens, on his father’s side, was a soldier 
through the Revolutionary War. A great-aunt, Anna 
Bentley, married Martin Chittenden, twice governor 
of Vermont. His father, Thomas Edwin Bentley, 
was an up-to-duto farmer for his time and place. His 
mother, Fannie Eliza Bentley, was a daughter of 
Moses Coleton, a lumber dealer of Bolton, Vermont. 
Ho is survived by a brother, C. F. Bentley, of- 
Andover, Vermont, and certain nephevvs and nieces. 
He was of tho third generation of Bentleys to live at, 
or near, Jericho, his grandfather being one of tho 
first settlers of that place. 

His boyhood was like that of most New England 
lads on a Binall farm, uneventful but wliolesome. He 
attended tho local public schools, but acquired no 
further formal education. Thus far nothing whatever 
in his life had singled him apart for special mention. 
Then came, by way of his mother, as so many good 
things do come, the vision that to the end of his days 
more and more absorbed his attention, and increas¬ 
ingly made the world his debtor. This was when she 
showed him the beauty of the snow crystal as seen 
through a small microscope. Ho was fascinated and 
began at once to search every snow that came for the 
more perfect of its Heeling gems. At first he copied 
what he saAv as best lie could with pen or pencil, but 
this was unsatisfactory. Tho minute details were 
difficult to represent, and often melted away before 
be had had time properly to study and copy them. 
Ho therefore soon fixed up a photomicrographic 
camera which afforded accurate and quicker results. 
He developed his own technique and acquired a re¬ 
markable skill, necessary, of course, in dealing with 
BO delicate and so transient a thing as the tiny snow 
crystal. He taught music one year, 1885-86, but 
with that exception his young manhood w'us spent 
mainly in labor on the farm. During the last 20 
years of his life, however, he lived practically alone 
(he never married) and gave all his lime and atten¬ 
tion to his pictures, of which lie had several thousand, 
and to which ho added many more every winter. 

His first article appeared in 1898. After this he 
contributed a number of papers on frost and tho 
anow crystal to various publications, and furnished 
many pictures to authors for use in books and maga¬ 


zines. He also gave an occasional lecture on his 
hobby, and furnished slides for others to use. 

Naturally he dreamed of a great book that ehould 
contain many hundreds of bis pictures of snow and 
frost. Artists and others also hoped that some suit¬ 
able publication might be made of this remarkable 
collection of pictures which it had taken a devoted 
lifetime to obtain. The realization of his dream was 
difficult to effect, but at last it Avas accomplished. 
Then, after about three wrecks of real happiness, he 
wms joined by the **old man’s friend,” pneumonia. 

Tims tho drama ends of the kindly “Snowflake 
Man” of Jericho, Avhose thousands of pictures long 
had l)een classic, and to w'hose honored doorstep, how¬ 
ever secluded and humble, all the world had worn a 
path in recognition of true worth. 

W. J. HxrMPHUETS 

MEMORIALS 

Dn. Dknman W. Ross has presented to Harvard 
University a portrait of the late Theodore W. Rich' 
ards by Kanji Nakamura, to be placed in the Chem¬ 
ical Laboratory. 

The President’s Medal of the National Academy of 
Design w^as awarded posthumously to Samuel F. B. 
Morse, artist and inventor of the telegraph. It xvas 
presented on March 28 to his son, William Goodrich 
Morse, at the Metropolitan Museum of Art, where a 
special loan exhibition of Morse’s paintings was held. 
The Pr(*sident’s Medal has bt^en awarded only once 
before, Mr. Klihu Root being the recipient. 

In connection with the celebration of the hundredth 
anniversary of the death of Goethe, Forschungen und 
Fofischritle, Berlin, has published a special number 
reviewing Goethe’s contributions to science, including 
mathematics, vision, optics, chemistry, geology, mete¬ 
orology, botany, zoology and anatomy. 

A Darwin exhibition is to be opened at the Com¬ 
munist Academy in Leningrad on April 19, on the 
fiftieth anniversary of Darwin’s death, and a joint 
meeting of the Communist Academy and the Acad¬ 
emy of Sciences is to be held in his honor. 

Dr. G. CiiARiPGE Drtjce, pharmacist and curator of 
tho Fielding Herbarium, Oxford, whoso death was re^ 
ported in Scibncbj last week, has bequeathed liis 
herbarium and library with his house and an endow¬ 
ment for a Botanical Institute at Oxford. 

Sir Richard Williams has been appointed presi¬ 
dent and Professor Gibson treasurer of a fund to pur¬ 
chase for a museum the cottage at Llangemiew, Den- 



Apon* B, 1932 


SCIENCE 


375 


bighahire, Wales, where Sir Henry Jones, the philoso¬ 
pher, was bom* 

RECENT DEATHS 

I)r. Albert Perry Brigham, professor emeritus of 
geology at Colgate University, died on April 1, in his 
seventy-seventh year. 

Dean Francis M. Hartmann, professor of elec¬ 
trical engineering and dean of the school of engi¬ 
neering of Cooper Union, died on March 28, at the 
nge of sixty-one years. 

Mr. W. W. Ashk, senior inspector in the Forest 
Service, died on March 18, as the result of an opera¬ 
tion. Mr. Ashe is known for contributions in the 


field of dendrology, his specialty being the hardwoods 
of the Southeastern United States* He was the author 
of numerous publications on forestry and had for 
many years been active in the development of the ac¬ 
quisition of forest lands by the Federal Government. 

Professor Henry James Priestley, professor of 
mathematics and physics in the University of Queens¬ 
land, died at Brisbane on February 26, at the age of 
forty-eight years. 

The death is announced at the age of fifty-four 
years of Professor Giuseppe Martinelli, assistant sec¬ 
retary of the Pontifical Academy of Science, Vatican 
City, and assistant in the Bureau of Meteorology and 
Geophysics, Rome. 


SCIENTIFIC EVENTS 


THE MACAULAY INSTITUTE FOR SOIL 
RESEARCH 

According to a statement in the Experiment Sta¬ 
tion Record, this institute was established in Scotland 
in 1930 through the initiative of Mr. T. B. Macaulay, 
of Montreal, Canada. Following the purchase and 
endowment by Mr. Macaulay in 1929 of land for a 
peat-land demonstration farm on the Island of Lewis 
in the western Hebrides group, provision was made 
for the opening of laboratories on the mainland where 
research connected with Scottish soils in general could 
be conducted. The institute was accordingly incorpo¬ 
rated under a committee of management of eleven 
members selected by the Department of Agriculture 
for Scotland and the Scottish agricultural colleges. 

A tract of about 50 acres situated at Craigiebucklcr 
on the outskirts of Aberdeen was acquired and 
e<iuippcd with funds contributed by Mr. Macaulay. 
A large mansion house on the property was fitted 
up into offices, a library, laboratories and similar 
purposes. A range of greenhouses was already avail¬ 
able, and a cage for pot experiments was constructed 
in the two-acre wa]]e<i-in garden. The fields are be¬ 
ing laid out into plats to study the effects of lime and 
different systems of cultivation and manuring, but it 
is expected that much of the field work of the insti¬ 
tute will be carried on in other parts of the country 
representative of the various soil types. 

Funds for the maintenance of the work are at 
present being provided by the British Development 
Commission. Close cooperation is being maintained 
with other institutions in both research and advisory 
work. The institute has taken over the lysimeter 
studies of the North of Scotland College of Agricul¬ 
ture at Graibstone, and there have been some cur¬ 
tailments and readjustments at other institutions with 
a view to the concentration of soil investigations to a 


large extent at the institute. It is thought that a 
well-equipped soil institute with an adequate staff 
will be in a much better position than isolated work¬ 
ers in several different centers to deal with the in¬ 
tricate problems of the very variable soils of Scotland. 

In addition to the joint work with the colleges, 
there will be an increasing amount of collaboration 
with other research institutions, as in nutrition prob¬ 
lems connected with deficiencies in certain soils. The 
institute is already cooperating with the Scottish 
Animal Disi^tses Research Association in questions of 
malnutrition of mountain sheep and with the Scottish 
Plant Breeding Station regarding grasses suitable for 
peat land. 

The present staff of the institute consists of a di¬ 
rector, Dr. W. G. Ogg; a secretary; a soil geologist; 
specialists for moorland work, soil surveys and drain¬ 
age analysis; a technical assistant, and a part-time 
surveyor and advisory officer who lectures at the West 
of Scotland College during the winter months. Later 
it is hoped to add a bacteriologist, an ecologist and an 
engineer. 

THE EDWARD ORTON, JR„ CERAMIC 
FOUNDATION 

The Ohio State University Monthly reports that to 
preserve the enterprise he founded in tlie interests of 
the industry to which he gave the best years of his 
life as a man of science, engineer, teacher and manu¬ 
facturer, the Edward Orton, Jr., Ceramic Foundation 
is created by the will of General Edward Orton, Jr., 
who died on February 10. The will was probated on 
February 24. 

The foundation is established for two purposes: to 
continue the manufacture and sale of the highest 
grade pyromotrio cones, used in industry, and to use 
the profits therefrom to advance “the ceramic arts and 
industries in the United States.'' Under the will, the 



estate is divided into two parcels. The firsts com* 
prising General Orton’s cone manufacturing business, 
known as the Standard Pyrometric Cone Co., will be 
used to establish the foundation. The second will con¬ 
sist of the residue of the estate and is left to Mrs. 
Orton. 

The proceeds of a life insurance policy for $10,- 
000 are left to the Ohio State University for the main¬ 
tenance there of the Edward Orton Memorial Library 
of Geology, which General Orton had established in 
memory of his father, the first president of the uni¬ 
versity, and to which he had annually given $600 for 
books. 

The will sets up a self-perpetuating board of trus¬ 
tees to administer the foundation. It wUl eon-sist of 
the following: The president of the Ohio State Uni¬ 
versity, a representative of the U. S. Bureau of 
Standards, the head of the engineering experiment 
station of the Ohio State University, the head of the 
department of Ceramic Engineering of the Ohio State 
University, the secretary of the American Ceramic 
Society and one other representative of the society 
chosen for a three-year term, and an attorney. The 
trustees will receive $1 a year and expenses. The 
trustees are to organize within 90 days and take over 
the cone business and provide for its operation. The 
will designates Colonel Simeon Nash, General Orton’s 
attorney, as the attorney member of the board. 

If for any reason it becomes impossible to continue 
to operate the business successfully, the trustees are 
authorized, with approval of the probate court, to 
close the business and to turn the assets over to the 
Ohio State University as part of the irreducible debt 
of the state of Ohio, the income therefrom to be used 
for ceramic research either through the university’s 
department of ceramic engineering or its experiment 
station. 

The research division of the foundation may be set 
up as a part of the cone manufacturing establishment 
or separately, at the discretion of the trustees. In the 
latter ease, the will suggests, it “would be used prin¬ 
cipally to stimulate and assist research, and to coor¬ 
dinate, supervise and supplement researches under¬ 
taken in the ceramic department and engineering ex¬ 
periment station of the Ohio State University, or by 
other laboratories or groups of laboratories, . . 

In such case also the research director would be au- 
tliorized to “furnish personnel or loan equipment to 
laboratories cooperating with him." The will further 
provides that results of research promoted by the 
foundation shall be published “to the end that said re¬ 
sults shall be given freely to the public and made 
available for ceramic engineering use." 

The board of trustees is directed not to “sell or per¬ 
mit its agents and employees to sell, or to make any 


diarge, direct or indirect, for any inforiicmi^ fvfr- 
nisbed through or by said research department, to the 
end that all surplus over and above the cost of pro¬ 
duction made upon the sale of Standard Pyrometric 
Cones shall bo returned to the ceramic industries in 
the form of technical knowledge.” 

The will further provides that, since the estate is 
“severely depleted" because of the creation of the 
trust and there has thus been taken from it ‘its chief 
income producing element,” for five years there shall 
be paid to Mrs. Orton specified sums from ourrent 
earnings of the cone business. Mrs. Orton and Col¬ 
onel Nash were named coexecutors of the will, which 
requested that they be not required to furnish bond. 

MARINE EXPEDITION TO THE WEST 
INDIES 

Thk International Expedition to the West Indies 
completed its work at Miami on March 19. The 
major results of the expedition include 4,000 miles of 
sonic sounding and 64 gravity stations at sea and on 
the island. The maximum depth registered in the 
Bartlett Trough was 4,000 fathoms, which is sup¬ 
posed to be 400 fathoms deeper than shown on any 
previous soundings. Twenty-nine of the gravity sta¬ 
tions at sea have already been computed and, while 
it is perhaps too early to make a definite statement 
as to the major structural characteristics of the West 
Indian region and especially of the Bahamas, it would 
appear as if the Bahama region as a whole was acting 
as a single block of the earth’s crust and that this 
block has undergone vertical movements of the first 
order. 

The determination of gravity on the islands has 
been under the direction of Lieutenant Jos^h P. 
Lushene, who operated from the yacht MarnUon, 
loaned and navigated by Mr. Hugh MathesoU) of 
Miami. Owing to the skill of Mr. Matheson and 
Lieutenant Lushene, this unit of the expedition suc¬ 
ceeded in making 12 gravity stations in approxi¬ 
mately 30 days. 

The council and personnel of the expedition are 
deeply indebted to the U. S. Navy, and especially to 
the personnel of the submarine S-48 and the r^ue 
vessel Chetoink for their interest and extreme helpful¬ 
ness in carrying out the program of sonic sounding 
and determination of gravity at sea. Dr. J*. A* 
Vening Meinesz, who was in charge of the most im¬ 
portant part of the program, was assisted by a repxe- 
smitative of the Naval Laboratories and Hr. Harry 
Hess, Procter fellow of geology at Prineeton Univer¬ 
sity. Dr. Meinesz and Mr. Hess are at present of 
the opinion that, while the Bartlett Trough ^ 
already been supposed, largely a strnctu^ 
and at present probably the Dudn zone wei^s^ 
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in the region, the relatively deep areas of the sea, 
such as Exuma Sound, the Tongue of the Ocean and 
Providence Channel, suggest the possibility of being 
drowned river valleys. It will probably be two or 
three months before the gravity stations and isostatic 
deductions have all been computed, and it is hoped 
that the geological significance of the expedition can 
be reported at tliat time. 

Richard M. Field 

Princkton University 

THE PULLMAN MEETING OF THE PACIFIC 
DIVISION OF THE AMERICAN 
ASSOCIATION 

A PRELIMINARY announcement of the Pullman meet¬ 
ing has just been distributed to members of the Amer¬ 
ican Association for the Advancement of Science resi¬ 
dent in British Columbia, California, Hawaii, Idaho, 
Montana, Nevada, Oregon, Utah and Washington. 

Two of the principal addresses to be presented dur¬ 
ing the meeting will be given by Professor A. 0. 
Leusclincr, president of the Pacific Division, and Pro- 
ff*s3or J Harlen Bretz, of the University of Chicago. 
The subject of Professor Lcuschner^s address will be 
“The Astronomical Romance of Pluto.” The events 
that led to the discovery of Pluto, the investigations 
on its orbit and mass and the question of its nature 
as a celestial object will be discussed. Professor 
Bretz's address, which will be on “The Scablands of 
the Columbia Plateau in Washington,” is of special 
interest in view of a general symposium to be held 
on “Scientific Problems of the Columbia Plateau.” 

Under this heading, four topics will bo introduced 
for discussion in the session of Thursday morning, 
Juno 16: 

Interesting Botanical Areas, Dr. F. L. Pickett, pro¬ 
fessor of botany, the State College of Washington. 


Geological Problems, Mr. M. G. Hoftinon, assistant 
professor of petrology, the State College of Washington, 

Economic and Agricultural Problems of the Wheat 
and Apple Industries, Dr. E. F. Dummeior, professor of 
economics, the State College of Washington. 

Engineering Problems, l^can Ivan C. Crawford, dean 
of tho College of Engineering, the University of Idiiho, 

In accordance with the custom of recent years, the 
opening session on W’^ednesday, June 15, will be de¬ 
voted to research reviews. The purjiose of these is 
to survey the progress of scientific research on the 
Pacific Coast and in the Par West, the subjects under 
investigation being reviewed in the light of their rela¬ 
tion to problems of major interest in the sciences at 
large. Attention will be centered upon a few of the 
most noteworthy accomplishments in each field. The 
reviews will be presented ns follow^s: 

Astronomy and A atrophy sic.H; Dr. J. 8. Phiskett, 
Dominion Observatory, Victoria, B. 0. 

(■Inmiistry t Dr. J. B. Itamsey, University of Califor¬ 
nia at Los Angelos. 

Physics: Dr. W. V. Houston, California Institute of 
Technology. 

Animal Sciences: Dr. J. E. Guberlet, University of 
Washington. 

Plant Sciences: Professor Q. J. Peirce, Stanford Uni¬ 
versity. 

The greater part oC Thursday and Friday will be 
given over to the programs of tlie participating so¬ 
cieties. Members proposing to present papers are 
reminded that titles received later than May 2 can 
not bo published in the association program. 

A visit to the University of Idaho, and excursions 
to Kamiak Butte, Alroota Canyon, Moscow Mountain, 
Bald Butte, Snake River Canyon, Wallowa Mountains 
and the Scablands are under arrangement. Areas of 
considerable interest to the biologist and geologist 
will be visited. 


SCIENTIFIC NOTES AND NEWS 


The honorary doctorate of laws was conferred on 
March 23 by the University of California on Dr, Wil¬ 
liam Wallace Campbell, formerly director of Lick Ob¬ 
servatory and from 1923 to 1930 president of the uni¬ 
versity. 

Dk. Giuham Lusk, professor of physiology in the 
Cornell Medical College, was recently elected a corre¬ 
sponding member of tho Prussian Academy of Sci¬ 
ences. 

Dr. Charles B. Davenport, director of the Station 
for Experimental Evolution of the Carnegie Institu¬ 
tion of Washington, has been elected a member of the 
German Academy of Sciences at Halle, 


The Priestley Medal of tho American Chemical So¬ 
ciety has been awarded to Dr. Charles L. Parsons, 
since 1907 secretary of the society. 

The prize of $1,000 of the American Chemical So¬ 
ciety, founded in 1931 by Dr. A. C. Langmuir, has 
been awarded to Dr. Oscar K. Rice, instructor in 
cJiemistry at Harvard University. The prize is 
awarded to the most promising chemist in North 
America, less than thirty years old, in recognition of 
outstanding research in pure chemistry. Dr. Linus 
Pauling, of the California Institute of Technology, 
received the award last year. 

At the annual meeting of the Physical Society, 



378 






Londttti, on March 18, the Dnddell Modal was pre* 
seated to Professor C. T. R. Wilson, F.R.S. 

Dr. Edwin Stsphkn Goodrich, Linacre professor 
of zoology and comparative anatomy, University of 
Oxford, has been selected by the council of the Lin> 
neau Society of Tendon as the recipient of the Lin- 
nean Modal, which will be presented to him at the 
anniversary meeting on May 24. 

Thk Meldola Medal, the gift of the Society of Mao- 
cabaeans, was presented on March 1 to Dr. G. F. 
Marrian, of University College, London, in recogni¬ 
tion of his researches on vitamins and hormones, at 
the fifty-fourth annual general meeting of the British 
Institute of Chemistry. 

In recognition of his services to Queen^s University, 
Belfast, where he had been professor of surgery for 
thirty-seven years, Dr. Thomas Sinclair was recently 
presented with a portrait of himself by Mr. George 
Harcourt. Viscount Bangor, who presided, referred 
to Professor Sinclair's career in the army, the Im¬ 
perial Parliament and the Senate of Northern Ire¬ 
land. Sir Thomas Houston spoke particularly of the 
debt that the Belfast school and his former pupils 
owed to Dr. Sinclair. 

A PORTRAIT of Dr, J. Parsons Schaeffer, professor 
of anatomy at the Jefferson Medical College and di¬ 
rector of the Daniel Baugh Institute of Anatomy, was 
presented to the college on March 15 by the gradu¬ 
ating class. The portrait was painted by Lazar 
Raditz, of Philadelphia. 

Fob outstanding contributions to progress in the 
medical science, Dr. Elliott Proctor Joslin, of the Har¬ 
vard Medical School, and Dr. AleS Hrdli£ka, of the 
Smithsonian Institution, have been awarded the 1932 
honors of the Kober Foundation, Georgetown Univer¬ 
sity. Dr. Joslin, authority on diabetes mellitus, will 
receive tlie foundation's medal at the meeting in At¬ 
lantic City of the Association of American Physicians 
on May 3. Dr. Hrdli^ka, curator of physical anthro¬ 
pology at the Smithsonian Institution, has been desig¬ 
nated foundation lecturer for this year. 

Db. George R. La Rue, professor of zoology at the 
University of Michigan and director of the Biological 
Camp at Douglas Lake, was elected president of the 
Michigan Academy of Science, Arts and Letters at the 
conclusion of the annual meeting at Ann Arbor. Mr. 
Robert B. Newcomb, of the State Department of Con¬ 
servation, was elected vice-president. 

Sm WiujAM J. Pope, professor of chemistry in the 
University of Cambridge, has been elected chairman 
of the Council of the City and Guilds of London In¬ 
stitute in succession to the late Dr. Morion Latham. 


Lord Motnihan of Leeds has bem a mem¬ 

ber of the committee of the Radium Institute^ lAmdoUf 
In the place of Sir Hugh M. Rigby, who has resigned 
on his retirement from praetioe and removal from 
London. 

The committee on scientific research of the Amer^ 
ican Medical Association has made a grant to Pro¬ 
fessor Arthur H. Smith, of the laboratory of physio¬ 
logical chemistry, Yale University, for the continua¬ 
tion of his studies on the blood of animals subjected 
to restriction of inorganic salts in the diet. 

Dh. Max W. Gardner, chief in botany in the In¬ 
diana Experiment Station, has been appointed pro¬ 
fessor of plant patliology and plant pathologist at the 
University of California and the California Experi¬ 
ment Station. 

Dr. Herbert E. Roaf, professor of physiology m 
the London Hospital Medical Collie, has accepted 
an offer of appointment to the George Holt chair of 
physiology at the University of Liverpool, in place of 
Professor J. S. Macdonald, who will retire at the end 
of the present session. 

At a general meeting of the governing body of 
Magdalen College, Oxford, Mr. Erie Balliol MouiliUf 
university reader in engineering science, was elected 
to a fellowship. 

Dr. Oskar Seipbied has sailed for Germany, hav¬ 
ing accepted the professorship of general pathology 
and pathological anatomy in the veterinary faculty of 
the University of Munich, succeeding Professor T. 
Kitt. Dr. Seifried was associate and later associate 
member in the department of animal and plant pa¬ 
thology of the Rockefeller Institute for Medical Re¬ 
search at Princeton, N. J. 

The Reverend EMMANUEii M. Sakohez-Navarbo 
Neumann, S.J., who has been in charge of the obser¬ 
vatory at Cartuja, near Granada, Spain, and who ia 
known for his reaearches in the field of seismology, 
was expelled from his observatory by the new Spanish 
government on February 2. He is now an exile in 
Naples, Italy. He was obliged to leave behind the 
accumulation of twenty-five years of labor with his 
instruments and books. 

Db. W. a. Shewhaht, of the Dell Telephone Lab^ 
oratories, will sail on April 9 for a two months’ trip 
to Europe. His first migagement will be the delivery 
of three lectures at the University of London on the 
r5le of statistical method in industrial standardize^ 
tion. A number of oonferences in theozetical and ap¬ 
plied statistics with Dr. Shewhart have been arrang^ 
both in Great Britain and on the continent, 

Pbofebsob Hkbbbbt Osuorn, of the Ohio State ^ 



recs^iJk^ returned to OoinmbuB from a "winter vaoa- 
tion in Florida and will rosume hie work for the epring 
quarter. At the seieniidc meetings at Kew Orleans he 
was the guest of honor at the annual Entomologists 
dinner. Dr. Osborn addressed the Southern Bee¬ 
keepers Conference at St. Petersburg, Florida, on 
February 3 and the zoology students at Eollins Col¬ 
lege on March 11. 

Db. Abthub J. Tikjb, chairman of the department 
of geology at the University of Southern California, 
will again give the courses in geology at the summer 
session of Columbia University. He will drive to New 
York, with the aim of adding to his collection of rock 
suites representing the historical geology of the states. 
Later he will spend a month abroad, collecting Euro¬ 
pean rocks. 

Mr. Osrbit S. Miller, Jb., curator of the division 
of mammals of the U. 8. National Museum, is spend¬ 
ing two months in Porto Rico, exploring caves for 
remains of extinct animal bones. 

A sbvek-wieeks course of daily lectures and discus¬ 
sions on the principles and methods of hydrology as 
pertaining to the ground waters was given at the U. 
S. Geological Survey from February 1 to March 19. 
The discussions were led by Dr. 0. E. Meinzer, Mr; 
W, D. Collins, Mr. D. 0. Thompson, Mr. W. N, White, 
Mr. A. G. Fiedler and other members of the staff. 

Db. Arthur H. Cghtton, of the University of Chi- 
cago, gave four addresses at the University of Okla¬ 
homa, on March 19 and 20. He spoke before the de¬ 
partment of physics on '^Cosmic Rays and Atomic 
Nuclei” and *‘New Experiments on the Structure of 
the Atom,” and before a general university convoca¬ 
tion on “Are Man^s Actions Determined by Physical 
Lawst” He was also the principal speaker at the an¬ 
nual banquet of the college of engineering, and was 
the guest of honor at a department of physics lunch¬ 
eon. 

LitOTUlUBS will be given in the Mallinokrodt Labora¬ 
tory, Harvard University, as follows: April 11, at 
8>. K., Dr. N. V, Sidgwick, frilow of Lincoln College, 
Oxford, on “The Structure of Simple Molecules”; 
April 14, at 4:30 p. i£.. Professor Peter Debye^ of 
the University of Leipzig, on “The Interionic Attrac¬ 
tion Theory of Electrolytes.” 

Dr. B. a. Emr, assistant director of the Rotham- 
ated Experimental Station, delivered the G. J. Sy- 
mottii memorial lecture before the Royal Meteorolog¬ 
ical Society, on March 16. The subje^ of Dr. Keen’s 
leattire woe “Soil Physios in Relation to Meteorology.” 

A moenruEB under the aospiees of the Smithsonian 
wah given at the U. S. I^ational Museum 
on SO on “FianI RaoordB of the Eoeks” hy Dr. 
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Albert Charles Seward, maater of Downing College 
and professor of botany at the University of Cam¬ 
bridge. During his stay in the United States Pro¬ 
fessor Seward expects to lecture in Boston, Wash¬ 
ington, Chicago, San Francisco and Seattle. 

Sir Frank Dtsok, Astronomer Royal of Great 
Britain, will be a member of an expedition that will 
visit the United States and Canada to observe the 
total solar eclipse on August 31. Sir Frank will 
preside at the meeting of the International Astro¬ 
nomical Union which meets at the Harvard College 
Observatory. Other members of the party wDl be 
Dr. Harold Knox-Shaw, president of the Royal Asiro- 
nomieai Society; Sir A. 6. Eddington, Plumian pro¬ 
fessor of astronomy at the University of Cambridge, 
Lord Raleigh, and Dr. L. J. Comrie, of the Royal 
Naval College, Greenwich, superintendent of the 
British Nautical Almanac office. 

The £ourte<mth annual meeting of the American 
Society of MammaJogists will be held in Washington 
from May 3 to 7, the sessions for the presentation of 
papers, discussion and business to convene at the Na¬ 
tional Museum. The local committee on arrange¬ 
ments consists of Dr. W. M. Mann, director of the 
National Zoological Park; Dr. Remington Kellogg, 
assistant curator of the division of mammals; Ernest 
P. Walker, assistant director of the National Zoolog¬ 
ical Park, and Mr, Waiter C. Henderson and Dr, H, 
H. T. Jackson, of the Bureau of Biological Survey. 
According to the plans of this committee, a combined 
reception, smoker and movies will be held on Wednes¬ 
day evening, May 4, and the annual dinner on Thurs¬ 
day evening, May 6. On Saturday there will be a 
luncheon at the National Zoological Park, with a tour 
of the park in the afternoon. 

The Association of American Medical Colleges an¬ 
nounces the completion of the third annual study of 
the accomplishment of students during their first year 
in medical school. This study includes the class of 
1930, numbering 6,315 students, who came from 564 
colleges of liberal arts. The record shows how many 
students made a clear record, how many had an en¬ 
cumbered record and how many failed completely. 
The name of the student and the medical college at¬ 
tended completes the record. The subjects in whieb 
conditions or failnres, or both, were made are also 
carded. Colleges of liberal arts who sent students 
into medicine in the fall of 1930 may obtain a com¬ 
pete record of the accomplishment of these students 
by writing to the secretary of the association, Dr. 
Fred C. Zapflle, 25 East Washington Street, CMcofO. 

MtMum Nevfs reports that McGill University^ 
Montreal, will give its summer course in medical 
museum technique this year from June 13 to 25. 
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Only eight students will be admitted, and registration 
for the course will close on April 30. Lectures and 
demonstrations will be held in the recently built 
Pathological Institute of the university and students 
will have an opportunity to examine an extensive and 
representative collection of inuBeuin specimens, includ¬ 
ing pathological, osteological, anatomical and zoolog¬ 
ical material. The two weeks course will be devoted 
to laboratory layout, equipment, lighting, etc., glass 
frame technique, color preservation, museum jars, 
mounting of specimens, corrosion and injection, clean¬ 
ing of bones, osteological ]»reparation, cross sections, 
clock glass and petri dish mounting, dry mounting, 
gelatine, cement, records, storage and case exhibits. 
Students will bo given an opportunity of spending 
an extra week in the laboratory. Inquiries should be 
addressed to Mr. E. L. Judah, curator of Museums, 
McGill University, 37r)5 University Street, Montreal. 

Amo>J(J the exhibits displayed on March 9 at a sci¬ 
entific reunion held in the board room of the British 
Museum of Natural History at South Kensington 
were, according to the London Times^ a. number of 
fossil fauna recovered from the site at 01 do way in 
Tanganyika by Mr. A. T. Hop wood, of the museum 
stall. The significance of the Oldoway discoveries was 
discussed by Mr. L. S. B, Leakey, in an article in the 
issue of the Times for March 9, and the exhibits 
shown at South Kensington included remains of a 


number of Pleutocene mammals, among them aeveral 
teeth of the Din other! um, an aberrant sideline from 
the family of the elephant. Hitherto this animal has 
been associated with the Miocene period, hut it was 
found in the Oldoway beds with remains of the ele¬ 
phant itself. A fossilized elephant tooth from this 
deposit was exhibited yesterday for comparison, to¬ 
gether with the mandible and palate of the Elephaa 
antiquus recki found in the lowest bed, and associated 
by European analogies with the Middle Pleistocene 
period. From this lowest bed and that immediately 
above it there were exhibited two antelope skulls of 
a new type and a kudu skull complete with horns. 
The zoological exhibits included species of the Si- 
phonophora, a very primitive type of animal in which 
evolution has not yet reached the stage of producing 
a body cavity; the specimens displayed included trop¬ 
ical, Arctic and Antarctic variations of its sac-like 
constitution. A new genus of scorpion collected by 
Mr. Bertram Thomas in Arabia attracted much atten¬ 
tion, not merely by its unprecedentedly flattened tail, 
but tlirough the occasional existence of a tibial spine 
such as Was iound in its relatives of the Silurian 
period and the oldest surviving genus of scorpions 
to-day, but not in the more recent genera. The de¬ 
partment of botany showed specimens of the ‘Tungus 
Stone” or “Rock Mushroom,” a hard mass of fungal 
mycelium and earth which, when watered, produces 
ail edible fungus, causing much astonishment to nat¬ 
uralists from the time of Strabo to that of Pepys. 


DISCUSSION 


BIOLOGICAL ABSTRACTS AND THE 
COLLEGE 

The question of the advisability of continuing and 
improving Biological Abstracts again arises, now that 
we have five years' actual experience with the use¬ 
fulness of the journal. To be sure it is regrettable 
that the Abstracts arc not as up to date as might be 
wished, nor as yet completely indexed, but the under¬ 
taking is well launched, and we have the word of the 
editor, who said at the New Orleans meetings that 
it needs onl}^ a somewhat greater support to improve 
in those ways where they are now found wanting. In 
a recent issue of Science, Dr. Lillie pointed out the 
unique character of the publication, the fact that in its 
comprehensiveness (and withal, compactness) there is 
an immense saving in dollars to biologists, who, to 
get a similar service otherwise, would have to sub¬ 
scribe to many abstract journals, each only partially 
covering the field. There seems to be no question of 
the value of the Ahstracta to biological research, nor 
of the value to society, in turn, of that research. 


It must be remembered that the Abstracts play a 
part of varying significance in the work of biologists 
in different types of institutions, and it is the use 
made of the publication by those of us connected with 
small colleges which I wish to emphasize. The library 
appropriations in the colleges are uniformly smaller 
than those of the universities; any large number of 
the important journals in the field of biology is there¬ 
fore quite out of the question for college budgets. 
Thus every aid in giving to the colleges as wide a 
survey as possible of what is being done in research is 
to be commended. Biological Ahstracta gives such a 
survey in brief and gives likewise access to the mate¬ 
rial that can then be temporarily borrowed from the 
larger loan libraries which so generously provide 
service of this type. Students in my own college, for 
example, use Biological Abatracta extensively in the 
preparation of seminar reports and in small research 
problems. Further, all teachers in small institutions 
will agree that the Abatracta are invaluable aids to 
teaching, in keeping abreast of the times in fields In 
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which they do not regularly receive reprints from 
their colleagues. 

Is the situation in the colleges to be considered sig* 
nifioant or critical, when admittedly the greatest 
volume of published research in the biological sciences 
comes out of the universities T It can be shown, I 
think, that it is of vital importance. A glance at the 
‘^American Men of Science” will show that the 
American scientists have begun their education in two 
sorts of institutions, roughly classifiable into small 
colleges and large universities. A count shows the 
proportion starting in the smaller schools to be about 
two for every three starting in the larger ones. But 
a survey of the total enrolment of students found in 
those of the two types of schools listed in the above 
publication shows about four times as many for the 
larger institutions as for the smaller. (In the New 
York Times of November 10, lost year, a list shows 
approximately as many students in some 600 small 
colleges os in the larger universities. One can con¬ 
clude that not all the small colleges have contributed 
to the ^‘American Men of Science.”) Thus, upon 
consideration of the institutions which any contribu¬ 
tion at all to make to productivity as noted in the 
**American Men of Science,” it appears that any given 
college undergraduate has two and two thirds greater 
chance of ultimate productivity than any given uni¬ 
versity undergraduate. Furthermore, the readers of 
Science can think of their own early training, and 
that of their colleagues, to see where a large propor¬ 
tion of them got their first start. An analysis, too, of 
the present graduate students of promise in any of the 
universities would indicate a large number coming 
previously from small colleges. Obviously, if they 
started in a small college, it must have been there that 
their interest was stimulated along their chosen line 
before they sought advanced study in the larger uni¬ 
versity. Unless we would kill the goose that laid the 
golden egg, we must not overlook the small schools, 
even though they be relatively unproductive of im¬ 
portant finished research. Let our colleagues in the 
universities with access to the complete files of the 
chief journals remember the close relation existing 
between the colleges and the graduate schools, and 
help us in feeding to them the student with the in¬ 
quiring mind. 

To take the place of the commercial and industrial 
concerns standing back of the Abstracts of our col¬ 
leagues, the chemists, we shall probably have to de¬ 
pend always on some sort of philanthropic support 
outside our circle of scientific investigators and 
teachers. This is the more true since the number of 
articles to be abstracted greatly exceeds that in the 
field of chemistry, and this is a correspondingly 


greater undertaking. But a united front on the part 
of the biologists of the country in fully approving 
the continuance and the continued improvement of 
Biological Abstracts, and their tangible support of 
the undertaking by subscriptions, will do much. In 
that direction an unmistakable evidence of support has 
already been indicated in the well-known fact that 
the publication in question has more subscribers than 
any other technical biological journal. 

Hope Hxbbarj) 

Oberlin College 

THALLIUM POISONING 

Db. Brooks' recent note in Science for January 
22, 1932, page 105, is unusually interesting. Until 
about a year ago, I was scarcely aware that such a 
toxic element as thallium existed. In the Journal of 
the American Medical Association, May 30, 1931, 
pages 1866-1868, appeared three diilercnt articles on 
the toxic effects of thallium, as used in a cosmetic 
preparation for removing hair. In the same journal 
for September 19, 1931, page 851, appeared on ac¬ 
count of two fatal cases of thallium poisoning, due to 
the administration of the acetate as a depilatory in 
scalp ringworm. The same journal contains various 
other notes on the toxicity of the clement. On Janu¬ 
ary 30, of this yenr, page 406, is an editorial comment 
on fatal human cases due to eating poisoned grain. 
In the issue of February 20, 1932, pages 618-620, is 
a very complete note on thallium poisoning from a 
depilatory cream. A discussion of the element, from 
its discovery to its dangerous therapeutic use and 
toxic properties, is given. Its toxicity and pathologic 
effects on higher animals appear to be well known. 

It is quite a surprise to learn that it seems to be 
equally toxic for vegetation. The amount of thallium 
distributed in poisoned grain for destroying rodents 
and other forms of life is quite appalling. In its use 
in destroying ground squirrels, it would be interesting 
to know if there is any likelihood of the thallium 
treated grain being placed in the same situation year 
after year. That is, are the old burrows occupied by 
incoming ground squirrels? If such is the case, there 
would seem to be danger of causing patches of soil 
sterility. All in all, thallium apparently is a danger¬ 
ous poison, and it would be well to restrict its use in 
human medicine and wholesale poisoning activities 
for lower forms of life, until more is known about its 
action and the habits of the animals against which it 
is used. 

It is interesting to note that the Journal of the 
American Medical Association for February 27, 1932, 
page 741, contains a news item that the poisonous 
depilatory cream has been prohibited for sale in San 
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Fianeisoo. However, the State Department of Agri- 
eolture of California (Serial Publication No. 109) 
uaes thousands of pounds of thallium coated grain in 
rodent control work. In spite of careful supervision, 
several fatal caaes^ of thallium poisoning in man have 
already occurred, as well as some losses to domestic 
animals, according to press dispatches. 

Marcus Ward Lyon, Jb. 


thing which my results have diaproven, TntUa has^ in 
effect, assumed as true the very thing he set out to 
prove. 

S^mnEL SosKnr 

MlCBAXI. Bkibb HOBPITAIi, 

Chicago, Iluhcks 

THE MUSKRAT. A NEW HOST FOR 
PARAGONIMUS 




South Bbitd, Indiana 

THE EXISTENCE OF AN EXTRA-PAN¬ 
CREATIC (OR CELLULAR) INSULIN 
IN THE DOG AFTER PAN¬ 
CREATECTOMY? 

A RECENT article by Tuttle^ offers a reinterpreta¬ 
tion of some results published by the present writer 
in the paper entitled ^The Utilization of Carbohydrate 
by Totally Depancreatized Dogs Receiving no In¬ 
sulin. While granting that the results in question 
undoubtedly show the utilization of large amounts of 
carbohydrate by such animals, Tuttle interprets this 
03 being evidence for ^*the existence of an extra- 
pancreatic (or cellular) insulin in the dog after pan¬ 
createctomy.” 

I should like to point out that this hypothesis was 
considered in my paper, but rejected in favor of the 
‘‘Overproduction Theory of Diabetes,” for the follow¬ 
ing reasons: 

(1) The animals did not survive indefinitely, as 
they do with insulin injections. Nor can the death of 
these animals be ascribed to the withdrawal of raw 
pancreas from th^ diet, as Tuttle suggests. Refer¬ 
ence to a later paper by Hershey and the writer® will 
readily show the difference in the time periods involved 
and the. entirely different pictures presented by these 
two syndromes. 

(2) Dogs 1 and 14 (Tables I and IX), which ac¬ 
cording to the results obtained should have acquired a 
fairly adequate extra-pancreatic insulin supply, were 
as “diabetic” os ever when insulin injections were 
resumed and then disoontinned for the second time. 

But perhaps a greater objection to Tuttle's conten¬ 
tions is based upon what the writer believes to be a 
fundamental error in the logic employed. Tuttle's 
major premise is that “insulin is necessary for the 
oxidation of glucose.” It must bo painted out, how¬ 
ever, that this belief is largely based upon the sup¬ 
posedly fixed and peculiar nature of the D: N ratio 
and the respiratory quotient in the diabetic organism. 
Since the validity of these phenomena is the, very 

1A prelinuaarT report of these casos appears in the 
/oamai of the Jmerican Medical Association tor March 
se, 1932, page 1076. 

1 ATew Jour, Med,, 206: 8, Jan. 7, 1032. 
of Nutrition, iii! 99, Sept, 1930. 

*An. Jour, of Phptiol,, 96$ 74, Aug., 1931. 


Dr. E. W. Pbioe^ has recently described four new 
species of trematodes from the muskrat, Ondatra 
sihethica, and in the same paper included a key to 
all the known trematodes of this animal, but the 
mammalian lung fluke, Paragonimus, was not listed. 
I pointed out in a recent paper® that I had been able 
to infect muskrats with Paragonimus in the labora¬ 
tory, but that I had not found this parasite in a ooL 
leotion of 249 wild muskrats from Michigan, chiefly 
from the southeastern part of the state. Since that 
paper appeared, this parasite has been found in wild 
muskrats from two localities in western Michigan. 
During November, 1931, four out of 34 muskrat 
carcasses secured near Manistee for the use of tbe 
class in parasitology were found to be infected with 
Paragonimus, Later, two out of 19 carcasses from 
the same source and four out of 26 from Muskegon 
examined by me were infected. Three of them bore 
unusually heavy infeotions. Thus, during the fall 
of 1931, 79 muskrats were examined, of which 10 (12 
per cent.) were inftjcted. 

In the same paper indicated above, I expressed ah 
opinion that the mink is the normal definitive host of 
Paragonimus since a 17 per cent, infection was found 
in a collection of 563 oaroasses of minks from Michi¬ 
gan and northern Ohio. Paragonimus was not found 
in 808 raccoons, 109 opossums, 22 weasels and one 
badger from the same region examined during the 
same period. Wallace® reported a 7 per cent, infeo- 
tion in 234 minks which he examined at fur farms 
in Minnesota. 

The discovery of Paragonimus in such a high per¬ 
centage of wild muskrats from a limited locality war¬ 
rants the assumption that, under certain conditions, 
these animals serve as well as the mink in the capacity 
of definitive host. 

Donald J. Akurl 

Dspasthznt or Zoology, 
tTNiVK&Brrr or Michigan 

lE, W. Price, “Four New Species of Trematodo 
Worms from the Muskrat, Ondatra siheihiisa, with a 
Key to the Trematode Parasites of the Miiidsrat,“ Pfoe« 
U. S. Nat. Mus., 79t art. 4, 1-13, 1931. 

sB^ J, Ameel, “More Data on the Lung Fluke, Piiafr 
gonimus, in North America,“ Scimca, n. s., 74$ 

494, 1931. , 

e F, O, WflOlace, “Lung Flukes of the Oeuus 
nm in American Mink,“ Jour* Am. VsU Att 






CONICAL SHOW 

Tsm writer hM xea 4 with miuih interest recent 
artiolea in ScniKOS^ treating of conical snowflakes. 
Every late antunm and early spring there occurs at 
JeriehO; in northern Vermont^ and of course at other 
similar localities, several falls of such snow, and 
also an occasional one in winter. It comes only out 
of cumulo-nimbus olouds, and more commonly when 
the surface temperature ranges from 34° to 44° F. 
Conical snowflakes have a granular texture and are 
built up mainly from countless underoooled cloud 
droplets that have frozen loosely together. Their 
greatest diameter ranges from one sixth to one third 
inch. The writer assumes, from a longtime study of 
tins form of snow, that the nuclei usually, if not in¬ 
variably, consist of branching tabular crystals. 

It is of much interest to consider the conditions 
within a ciunulus cloud that conspire to make the 
undercooled droplets so arrange themselves upon a 
tabular snow crystal as to form a granular snow 
cone. It is certain that, owing to its lightness, a 
tabular branching snow crystal within a cumulo¬ 
nimbus cloud is first wafted upward and about by 
turbulent air currents. This causes it to become 
thickly coated on both sides with frozen cloud drop¬ 
lets or granular snow. It now begins to fall with 
the denser side turned downward, and since it falls 
faster than the cloud droplets, light granular mate¬ 
rial then rapidly collects on (is caught by) the 
under face, thereby destroying the former gravita¬ 
tional equilibrium of the mass and causing it to up¬ 
set, whereupon the granular snow is caught exclu¬ 
sively, or nearly so, by the new undei’sido, and thus 
the whole converted into a more or less well-detlned 
doable cone with its abutting bases on the opposite 
aides of the initial tabular crystal. It is conceivable, 
given a cumulo-nimbus cloud of sufficient thickness, 
that additional upsettings might ooonr and thus 
eause the double cone to become more nearly sym¬ 
metrical about its basal plane than it otherwise would 
ht. 


JXRIOBO, TkRMONT 


Wilson A. Bxntlkt^ 


lU^LATlONS BETWEEN FUNDAMENTAL 
PHYSICAL CONSTANTS 


In an article with the above title, J. E. Mills^ gives 
a number of numerical coinoidenoeB, such as (2n 0 ) 1114 * 
( 2 «c)k»^“ = ia*M ( 2 ac)fl*^ = 10 "/S where 
e = velocity of light, = mass of electron, h = Planck's 
constant, 6 = electronic charge. Since the numerical 
values of the constants that he quotes are those sug¬ 
gested by me in 1929^ I may perhaps be permitted a 
few words on the subject. 

It seems necessary, from time to time, to coll at¬ 
tention to the fact that the numerical value of any 
constant, or combination of constants, is entirely 
arbitrary if the constant, or combination, possesses 
dimensions. The value in such cases depends directly 
upon the unit adopted for each dimension. Mills 
uses values in the C. G. S. system, and these values 
accordingly depend upon the arbitrarily chosen units 
of length, mass and time—the cm. gram and second. 
It is almost inconceivable that there should be an 
accidental theoretically significant relation between 
these three units, whose origin is too well known to 
restate. All the combinations of constants given by 
Mills have dimensions, and all are equated to 10”, 
where n is an integer or fraction. 

It is only in the case of dimensionless combinations 
that the numerical value can have theoretical sig¬ 
nificance. The two most famous combinations of this 
character are the fine structure constant o (= 2 rt 
e^/hc) and the ratio of the mass of the proton to that 
of tlie electron. There are in the literature several 
articles discussing the possible theoretical significance 
of these two pure numbers (approximately 1/137 
and 1840, respectively). As a much more striking 
example of the type of numerical coincidence found 
by ^lls, one may quote the known values, maas of 
electron = 9.035 x 10 -*« gram, angular momentum 


(spin) of electron = 9,02 x 10-“® erg. sec (see, for in¬ 
stance, Pauling and Goudsmit, “Structure of Line 
Spectra” page 54), But one can not equate grams 
to erg. see any more than one can equate horses to 
oranges—to use a homely but correct analogy. 

„ « * IUymond T. Bibos 

UNitaasiTT or CALiroaNia, 


MaacH 2, 1982 


SPECIAL CORRESPONDENCE 


THE PHILADELPHIA INSTITUTE FOR 
MEDICAL RESEARCH 

MbdiOal service is about to receive an important 
:additabii through the creation of the Philadelphia In- 
for Medical Bestearoh. The institute will be- 
^ its worit next fall. Dr, Leonard G. Bowntree, now 
of investigation of the Mayo Clinic, 

obitussy note of Mr. Bentley will be found in 
of BemcK 


Rochester, Minnesota, and professor of medicine in 
the University of Minnesota, has been appointed 
director, 

This institute will center its activities in the greet 
Philadelphia General Hospital. Here, in so far kg 
medical research is ooncemed, it will afford a common 
meeting place for all medical school services een- 

1 BamrCKj 75; 243, Peb. 26, 1932, 

S Phyeieoi BetHlow Supplemtmt, L 1> 1929. 
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tered in the Philadelphia General Hospital. In addi¬ 
tion, however, the new institute will hold itself ready 
to cooperate, aid and foster medical research by 
collaboration or affiliation with any or all medical and 
allied institutions desirous of establishiiif^ such a rela¬ 
tionship. 

Why, one may ask, Ls so much emphasis placed 
upon the need for medical investigation 7 Because 
experience has shown that progress in the past has 
come largely through this channel and because it is 
realised that investigation is essential for the better 
understanding of disease, its prevention and cure and 
for the better care of the sick. These various consid¬ 
erations constitute the sole object of the Philadelphia 
Institute for Medical Research, 

Research in medicine in the past has come largely 
through contributions from universities, medical 
schools, their Iiospitals and clinics. More recently, 
because of urgent need, special institutions of re¬ 
search have been created in certain of the great cities 
in Europe and this country, the boat known being the 
Pasteur Institute in Paris, the Rockefeller Institute 
for Medical Research in New York City, and one of 
quite recent date, the Thorndike Laboratory in the 
Boston City Hospital. All these institutes have made 
tremendous and permanent contributions to medicine, 
and added much to the welfare of mankind. 

The Philadelphia Institute for Medical Research 
will occupy a somewhat analogous position to the 
Thorndike Institute and will concern itself with what 
is termed clinical investigation, inr., the study of the 
sick and the diseases from which they suffer. Re¬ 
search will be made for methods of value for the pre¬ 
vention of disease, for improvements in methods of 
its study, and of diagnosis and treatment of disease, 
more especially in the earlier stages; Research will 
be prosecuted also in the fundamental branches of 
science underlying medical knowledge. 


A pioneer feature of this new institute is the at¬ 
tempt to center and foster research through affiliation 
and collaboration with all medical institutions in 
Pbiladolphia, centering its efforts in the Philadelphia 
General Hospital. 

In 1922 a group of Philadelphia physicians, realiz¬ 
ing the supreme importance to humanity of research 
in medicine, arranged a centenary celebration of the 
birth of Pasteur, which led to the foundation of the 
Philadelphia Institute for Medical Research, the 
charter members of which were: Dr. William Duffield 
Robinson, Admiral William C. Braisted, Dr. Judson 
Daland, Dr. Frances X. Dercum, Dr. McCluney Rad- 
cliff e, Provost Edgar Falls Smith, Dr. Charles A. E. 
Codmun, Hon. Hampton L. Carson, Joseph Carson, 
Esq. 

In establishing an institution of this kind, it ia of 
the utmost importance to find a man to act as direc¬ 
tor, possessing the necessary knowledge, enthusiasm, 
training and proven ability to lead, in all questions 
concerning medical research. Such a man was found 
in the senior medical consultant and director of clin¬ 
ical investigation of the Mayo Clinic, Rochester, 
Minnesota, Dr. Leonard G. Rowntree, who will as¬ 
sume the duties of director at the opening of tho 
institute in tlio fall of this year. 

Plans are under way for the organization of tho 
personnel of the institute. 

A site, on the grounds of the Philadelphia General 
Hospital, has been assigned by the city council for 
tho erection of a new building, at such time as funds 
become available. In the beginning, however, the 
institute will occupy temporary quarters in a new 
building now under construction, at the Philadelphia 
General Hospital, and will function in conjunction 
with the staffs of that hospital. 

Judson Dalakd, 

President 

Philadelphu 


QUOTATIONS 


ON THE RELATION BETWEEN THE EXPAN¬ 
SION AND THE MEAN DENSITY 
OF THE UNIVERSE* 

In a recent note in the Gottinger Nachricliten, Dr. 
0. Hcckmann has pointed out that the non-static solu¬ 
tions of the field equations of the general theory of 
relativity with constant density do not necessarily im¬ 
ply a positive curvature of three-dimensional jspace, 
but that this curvature may also be negative or zero. 

1 Article by Professors A. Einstein and W. de Sitter 
in the Proceedings of the National Academy of Sciences 
for March. Communicated by the Mount Wilson Ob¬ 
servatory, January 25, 1932. 


There is no direct observational evidence for the 
curvature, the only directly observed data being the 
mean density and the expansion, which latter proves 
that the actual universe corresponds to the non-atatical 
case. It is therefore clear that from the direct data 
of observation we can derive neither the sign nor the 
value of tho curvature, and the question arises whether 
it is possible to represent the observed facts without 
introducing a curvature at all. 

Historically the term containing the “cosmological 
constant” X was introduced into the field equations in 
order to enable us to account theoretically for the 
existence of a finite mean density in a static univme. 










It; 4yiiftil!deal cane 1Mb end 

can be teedied Krithont the in^duc^jon of X* 

If we suppose the curvature to be sero, the line-ele¬ 
ment is 

d$* = + di^ + ds*) + c*dt*, (1) 

where £ is a function of t only, and o is the velocity 
of light. If, for the sake of simplioity, we neglect the 
pressure p/ the field equations without X lead to two 
differential equations, of which we need only one, 
which in the case of sero curvature reduces to: 


1 1 

(2) 

The observations give the coefficient of 
and the mean density: 

expansion 

1 dS 1 2 


Therefore we have, from (2), the theoretical relation 


(3) 

or 


2 

(S') 

Taking for the coefficient of expansion 
h = 600 km./sec. per 10* parsecs, 

(4) 


or 

= 2 X10" cm., 

we find 

= 1.63 X10" era., 


or 

p := 4 X10-"* gr. ora.'*, (6) 

which happens to coincide exactly with the upper 
limit for the density adopted by one of us.* 

The determination of the coefficient of expansion h 
depends on the measured red-shifts, which do not 
introduce any appreciable uncertainty, and the dis¬ 
tances of the extra-galactic nebulae, which are still 
very uncertain. The density depends on the assumed 
masses of these nebulae and on the scale of distance, 
and involves, moreover, the assumption that all the 
material mass in the universe is concentrated in the 
nebulae. It does not seem probable that this latter 
assumption will introduce any appreciable factor of 
uncertainty. Admitting it, the ratio or B^a/S\ 
as derived from observations, becomes proportional to 
A/M, A being the side of a cube containing on the 
average one nebula, and M the average mass of the 
nebulae. The values adopted above would correspond 
to A=10« light years, M = 2.10^*G, which is about 
Dr. Oort^B estimate of the mass of our own galactic 
system. Although, therefore, the density (5) corre¬ 
sponding to the assumption of zero curvature and to 
the coefficient of expansion (4) may perhaps be on 
the high side, it certainly is of the correct order of 
magnitude, and we must conclude that at the present 
time it is possible to represent the facts without aa- 
suming a curvature of three-dimensional space. The 
curvature is, however, essentially determinable, and 
an increase in the precision of the data derived from 
observations will enable us in the future to fix its 
sign and to determine its value. 


REPORTS 

SCIENCE ESSAYS BY HIGH SCHOOL PUPILS^ Commonwealth Fund, balance remaining from 


Financing thjb Vkntubb 

Tkssb is a committee of the American Association 
for the Advanoement of Science on the Place of 
Science in Education. One of the pieces of work in 
which this committee has engaged related to co- 
openvtbn with teachers, pupils and librarians in 
secondary schools. In order to carry out the pro¬ 
posed venture special funds were necessary. Funds 
weie aectired as follows: 

i Xt eeems certain that the pressure p in the actual uni- 
ratio is BOgfigible as compared with the material density 
fit. The same reasoning, however, holds good if the pres- 
OOre ie not neglected. 

t We cont&nue to receive requests from schools wanting 
a tatpaUtion of the cooperative work with the A. A. A. 8. 
CoiWlHee. It has not been poeeible to offer this oppor- 
agaiai. Furthermore, eertain types of unprofitable 
4^ led to the conclusion that only those 

po designated he useful sboiatld receive eneour- 
atititorlties. We are «a^rely in sym- 


a previous grant ...... $ 417,46 

American Association Executive Committee. 600.00 

Harry B. Bowers .-. 1,200,00 

Newcomb Cleveland... 1,200.00 

John W. Harris and John W. Hegeman .. 1,200.00 

A. Cressy Morrison. 600.00 

Interest on funds in hand .-... 273.63 

Total .-. $6,891.01 


All the olerioal service was done in the Office of the 
chairman of the Committee on the Place of Science 
in Education. The council of the American Associa¬ 
tion tor the Advancement of Science has expressed 
its appreciation of the committee’s work, and the 
caoDoil, the comm ittee, high-school teachers, pupils 

pathy with that policy.—The Committee on the Place Of 
Bei^ee in Education. 

♦ Bull. Astronom. InH, I^etherhnds, Baarhm. 6, 142 

(!»«)• 
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and librarians appreciate the fine generosity of the 
individuals who made such substantial contribntiona 
to the committee’s work. The executive group of the 
A. A. A. S, Committee consists of J. McK. Cattell, 
E. R. Downing, I. W. Howerlh, B. E. Livingston, Otis 
W, Caldwell, chairman. 

Annoukcement of Peak 

Announcements of the plan were made in educa¬ 
tional magazines, and letters regarding it were sent 
to high-school principals. High-school students were 
invited to write essays that might possibly be of such 
quality as to be of interest and value to other stu¬ 
dents and to the public, or to any one who is inter¬ 
ested in the affairs and thought of modern life. It 
was hoped that the preparation of the essays would 
be of interest and use to the authors. It was hoped 
that the effort to prepare superior essays might lead 
some high-school students to find fields for their own 
later interests, studies and occupations. It was hoped 
that an opportunity for attractive and useful juvenile 
authorship would thus be offered and that the plan 
would be welcomed by the superior pupils. The best 
essays would be made the basis of important personal 
recognitions; also contributions of science books 
would be made to the libraries of the schools rep¬ 
resented by the successful pupils. It was desired to 
give recognition and encouragement to those young 
persons who possess unusual interest and capacity for 
constructive work of high quality. 

There were 49 topics announced, upon any one 
of which work might be done. It was also stated 
that schools might suggest added topics which could 
be used if approved by the executive committee. 
Topics suggested for approval might relate to any 
science subject or to any applied use of science knowl¬ 
edge or method of work in science. It was thus 
planned to place before young people the array of 
modern science, no one science subject being stressed 
at the expense of any other. It was science, not the 
sciences, and the appeal of science’s ways of work¬ 
ing which were placed before the secondary schools. 
Obviously the committee accepted much more difficult 
tasks than are involved when a single topic or a few 
topics in one science subject are offered for com¬ 
petitive essays. 

Wats of Working 

One pupil might work alone, or a group might 
cooperate in production of on essay. Advice might 
be sought from teachers of science, of history, of En¬ 
glish, or from the librarian. Books, magazines and 
personal experiments could be used. The plan of 
work was reported to the committee chairman. Then, 
when the pupils registered their intention of entor- 


iz^ the competition, when the essay was Anally sub¬ 
mitted, the administrative head of each school con¬ 
cerned was asked to submit a signed statement as to 
the persons and methods used in producing the essay. 
It was therefore hoped to encourage rather than dis¬ 
courage pupil cooperation in prolonged and earnest 
intellectual effort. It is regarded as entirely honor¬ 
able for two or more pupils to work togetber in 
scholarly effort, rather than to pretend that intellec¬ 
tual production must be wholly individual. Entire 
frankness as to how work was accomplished was 
urged. No case was reported in which objection was 
caused by this procedure. 

Benefits Possible to Competing Pupils 

The satisfactions and encouragement resulting from 
worthy achievements must be noted as the chief out¬ 
comes from preparation of good pieces of work. 
Then, each of the twenty winning essays won for the 
school represented a .sum of money ranging from 
$200 to $50 from which to purchase science books for 
the school’s library. These books carry the names of 
the winning pupils as the persons whose efforts se¬ 
cured the books for future use in the school. Each 
winning pupil has received a set of the Wells and 
Huxley’s two volumes entitled “The Science of Life.” 
Also each pupil has received a page of autographs of 
past presidents of the A. A. A. S. This may be in¬ 
serted in the pupil’s prize volumes, or kept by him 
in some other way, and may possibly become one of 
his most valued possessions. These pages now carry 
11 signatures of presidents of the A. A. A. S. Above 
all, the pupil through his own directed intellectual 
efforts may place himself in line for continued growth 
in scientific interests. 

Judging the Essays 

How may essays be judged when written in differ¬ 
ent ways either by individuals or by groups T Many 
eon teats have l)een judged subjectively or super¬ 
ficially, and the A. A. A. S. Committee desired to con¬ 
tribute to improvement in this matter. An unusually 
competent judging committee was secured to develop 
a special technique for handling this task. This com¬ 
mittee consisted of Dr. G. M. Ruch, University of 
California, chairmom; Dr. M. F. Carpenter, Univer¬ 
sity of Iowa; Miss Claudia Crumpton, Detroit High 
Schools; Mr. N. B. Hammond, Yonkers High Schools; 
Dr. F. G. Lyman, University of Chicago; Dr. P. M. 
Symonds, Columbia University, and Miss Lucy Ter¬ 
rell, Cleveland High Schools. No member of the 
A. A. A. S. Committee on the Place of Science in 
Education judged any of the essays. The essays were 
numbered, the author’s names being removed. The 
judging committee’s well-organized scheme induded 
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the various points of merit or demerit, and assigned 
nmnerioal values to each elemenrt. It is hoped that 
the scheme for judging will be published as a separate 
magazine article. After the plan of judging had 
been developed, two well-trained teachers, one in 
science and another in English, were employed to 
make independent studies of all the essays, and to 
score each essay according to tlio points agreed upon. 
Each one of these teachers made detailed record of 
the numerical score of each essay upon each point of 
the judging scheme. Finally each teacher-reader 
summed up his ratings for each essay, then arranged 
all the essays in order of their rank according to their 
numerical scores. The essays were then divided into 
five groups according to their scores. Then a full set 
of copies of all essays that received scores placing 
them in the first, second or third groups was sent to 
each of the seven members of the judging committee. 
Each member made his independent scoring and 
mailed his report to the chairman. These scores were 
combined. The resulting rankings determined the 20 
ranking essays. It is thought that such a system of 
judging does much to eliminate any objectionable 
features of such contests, and increases confidence that 
science essays may be judged more accurately than is 
common, almost scientifically. 

Tue Winning Essays 

A boy and girl cooperated in more than a yearns 
experimental work, library study and consultation 
with adults, and produced the highest ranking essay 
entitled “Rats vs. Polyneuritis.” Another boy, work¬ 
ing alone, won second place with the topic, “My 
Scientific Experiments—Why I Mode Them—What 
I Gained from Them,” and in doing bo made for him¬ 
self and for many others an interesting record of 
some things that one may do with intellectual profit. 
Another boy wrote on “The Importance of Protozoa 
and My Observations of Them,” and his essay tied 
for tliird place with one entitled “Crystals and 
Crystallization,” which was done by seven pupils who 
cooperated with their pupil chairman in their chem¬ 
istry class in the production of their essay. The 
fifth essay was upon “The Water Supplies of Ancient 
and Modern Peoples.” Other winning topics are: 
“My Experiments with Hydra”; “A Home in Crude 
Petroleum”; “The Life and Inventions of Thomas A, 
Edison”; “The Study of Rats and Mice”; “What 
Modern Science Means to Me and My Community”; 
“How Science has Helped Man Overcome his Limita¬ 
tions”; “A Hero of Science—Dr. Jacques Loeb”; “In¬ 
ventions in Astronomy”; “How has Science Changed 
my Daily Life?”; “The Relation of Science to the 
Art of Music”; “Rayon”; “Science and the Home”; 

and Rayon”; “Products of the Electric 


Furnace”; “Radium and its Uses.” These and many 
other topics which were submitted prove a wide range 
of genuine interest in scientific studies. Seventeen 
states were represented in the whole list of essays sub¬ 
mitted, and ten states were represented in the twenty 
winning essays. 

Some mature scientists may argue that secondary 
school pupils can not deal with topics such as those 
selected. It is true that some of the winning essays 
are not highly valuable, though some are quite re¬ 
markable in their fine quality. Good essays were de¬ 
sired and some good ones wore secured. May I 
merely comment that during a meeting of the Ameri¬ 
can Association, some papers are presented which do 
not meet with strong approval by those who hear 
them, and there have been times when a careful search 
had to be made to discover productions worthy of the 
association's annual prize. 

LiBRAiiT Reports 

Before a schoors library could actually secure the 
funds for purchase of books, the school was asked 
to send the committee a report on the science books 
already in the library, what their library needs seem 
to be, and what they wish to do with the funds when 
secured. The Enoch Pratt Free Library of Baltimore 
had prepared an excellent list of science books which 
the committee sent to each winning library. These 
library reports are nil now in hand except one, and 
will be published separately. 

Science can help itself and its devotees by giving 
more attention to its recruitH at the lower levels. The 
cooperative essay contest is but one of several ways 
of making early discovery and giving needed guidance 
to young persons of imusual capacities and interests. 

A List of tub Winning Pupils, Their Topics and the 
SonoOLS ItEransENTED hy Them 

Rank Student School 

Group I 

1. June B. Sill The Lincoln School of Teachers 

Edward H. Eoianer College, New York City 

Topic: Rats Rolyneuritis 

Group It 

2. Dunicl Eialer Ulonville High School, 

Cleveland, Ohio 

Topic: My Scientip^c ’Experiments—Why 1 Made 
Them—What I Gained from Them 

3. Ralph Lawrence The Lewie & Clark High School, 

Spokane, Washington 

Topic: The Importance of the Protoeoa and My 
Ohservaiions of Them 

3. Lincoln School Chem- The Lincoln School of 

iatry Clasa Teachers College, New 

York City 

Winston Hurd, ckatman, Ernest LoudateincT, 



m 




Frederick Foreeh, Kim PlDckmea, Jotm St « i nm a Hy 
Eugene WiUiamsi Jane Wintemitz 
Topic: Crystals and Crystallisaiion 

Groxtp III 

6, Byrne C. Mauson John Muir Tech. High School^ 

Pasadena, California: 

Topic: The Water Supplies of Ancient and Mod-^ 
em Peoples 

6. Dunbar Triplett, Jr» The I/ewis and Clark High 

School, Spokane, Wash¬ 
ington 

Topic: My Experiments with the Hydra 

7, Wm. Stewart Beverly Hills High School, 

Beverly Kills, California 
Topic: A Home in Crude Petroleum 
6. Katharine Marie Hall University High School, 

Ann Arbor, Michigan 
Topic: The Life and Inventions of Thomas Aha 
Edison 

Geoup IV 

ft. John Winslow French Pawling, New Tork 

Topic: The Study of Eats and Mice 

10. Virgil Bolen Academy of the Western Illinois 

State Teachers College, 
Macomb, III. 

Topic: What Modern Science Means to Me and My 
Community 

11. Kose Auerbach Washington Irving High School 

New York City 

Topic: How Science has Helped Man Overcome 
His Limitations 


19. Bobwt Bagr VvSmnMf mgk (kllmti, 

Oakland^ OaHlorkla 

Topic: A Hero of Seienee^Dr^ Jaogiisa 

13. David Putnam High School, 

Keene, N. H. 

Topic: Inventions in Astronomy 

14. Joan Elizabeth Boling Shortridge High School, 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A RAPID METHOD FOR OBTAINING SINGLE 
SPORE CULTURES OF MOLDS 

In the course of a oultuiral study of a large number 
of molds it became desirable to procure as rapidly 
as possible single spore cultures of certain of the 
hardy, saprophytic molds. 

With a modified Chambers micromanipulator' a 
comparatively large number of asoospores of Asper- 
gUlus fidcheri were individually isolated on drops of 
malt extract agar® made on sterile cover slips. The 
mode of isolation in brief is as foliowa A standard 
reeearch microscope with mechanical stage is mounted 

I For details as to the use of this micr^ipette method 
in the isolation of single colls, soe W. H. Wright and 
E, F. McCoy, *'An Accessory to the Chambers Appa¬ 
ratus for the Isolation of Single Bacterial OoUa,*’ Jour. 
Lab, and Clin. Med., 12, 705, 1927. 

s The nutrient agar used was made up on the basis of 
25 g malt extract (Trommer^s Analyzed), 15 g agar, 
1,000 ce distilled water. The malt broth was made with 
25 g malt extract, 1,000 cc water. These media were 
filtered through asbestos for clarification, but a clear 
agar is acarc^y necessary when germinated spores are 
picked, as their development may be readily followed on 
the hanging drop slide. 


on a metal base. To this base^ properly aligned, are 
attached in front of the microscope movable, vertical 
arms designed to hold the micropipettes with which 
spore isolation is accomplished. These arms have ver¬ 
tical and lateral fine adjustments, enabling the opera¬ 
tor to manipulate the pipettes as desired. The 
pipettes are made up just before use by drawing out 
sterile 3 mm glass tubing to the desired fineness in A 
micro-fiame. The extreme tips of the pipettes are 
bent at right angles to the rest of the shaft A mcyifit 
chamber with an aperture on its upper side is placed 
in the mechanical stage. Two stexiUxed square eoycf 
slips are fitted with edges together over the open top 
of the moist chamber. On the under side of one 
cover slip has been placed a drop of sterile 
medium, on the other, a drop of spore suspenak^. 
The pipettes, as they are made up, are olemped in 
the arms in a horizontal position, and their verilw 
tips are then, by means of the movable pipette 
brought into the moist chamber and oentOred 
tbe low power objective. By ineana p< 
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fine a^jostl^t OQ0 o£ the pipettes is Hwn brought 


momsi^tanly mtp the drop of spore suspension and a 
considerable amount of the liquid with its spore load 
is taken into the pipette by oapillary action. With 
the mechanical stage the chamber is moved to a clear 
spot on the cover slip, and a certain amount of liquid 
expelled, by means of a long blowing tube, to form 
a small drop on the cover slip. This procedure is 
continued until a drop is obtained which contains a 
single spore. The second pipette is then brought into 
this drop and the spore removed. The drop of sterile 
agar medium is brought into position and the isolated 
spore deposited on it. As the spores are isolated, the 
cover slips with the agar drop and its single spore 
are scaled with sterile vaseline onto deep hanging drop 
slides, the well of the slide oontainiug sufQcient 
moisture to prevent drying of the agar, and the whole 
is incubated at the desired temperature. 

Early results were most discouraging, as none of 
the single spores germinated. It was deemed advis< 
able to germinate the spores in malt extract broth, 
and to isolate germinated spores shortly after the 
emission of the germ tube, in the hope that growth, 
once started, would be continued. That the procedure 
may be successfully applied, at least to some of the 
common, vigorous forms, is indicated in the aecom^ 
panying table. 

An experienced operator can, with considerable ease 
and with absolute certainty, isolate 20 or more 
germinated spores in the course of from three to live 
hours with the use of this micromanipulator method, 
so that it is apparent that single spore cultures of 


Gbowth or Bikols Oseuixatei) Spores 


Organism 

1 

|s| 

III 

ill 

III 

5 

Per cent. 

continuing 

growth 

(Aseospores) 

Mperffilhu /tgakeri ... 

0 

6 

62 

(Gonidia) 

.. 

17 

10 

59 

(Gonidia) 

Asperfftlhu nidulaiu . 

6 

3 

37 

spdoioi .. 

12 

6 

60 

BetryUi sp. .... 

8 

7 

87 

Rormodeadron sp, -- 

12 

12 

100 

ifoaiUjs aitopkOa .. 

8 

8 

100 

BsaiciWihMa dipitattm .. 

12 

3 

25 

PeaiciUiftMn UlandUmm . ... 

8 

7 

87 

dfineephalastrum sp. 

11 

8 

73 

tp,... 

9 

5 

65 

_ __ 

113 

74 

At. per 
cent, =: 66 


m 

OTganasms can be accumulated with considerable 

H. b. Qaast 
E. M. Gii4BaRT 

UxivEasiTT or Wiscokbik 

A METHOD FOR DETERMINING THE 
VOLUME OP SMALL PIECES 
OF TISSUE 

A SKRiES of test-tubes of varying sizes have each 
a capillary tube drawn off from one side, as shown 
in Fig. A. With the tube retained 
in a perpendicular position fluid is 
run into the tube to a point above 
the lower outlet and then brought 
down to this exact level by air pres¬ 
sure exerted through the mouth of 
the tube. For greatest simplicity 
direct mouth pressure has satisfac¬ 
torily served this purpose. 

The tissue is then immersed in 
the fluid, and in accordance with 
the principle of fluid displacement, 
a now level is established at 
By a procedure similar to that de¬ 
scribed above, the displaced fluid is 
collected through the capillary tube 
and its volume estimated. 

Temperature and barometric cor¬ 
rections are hardly neocssary, since 
in volumes as small as can be mea- 
jj sured by this method the errors are 

negligible. 

By this method volumes as small as one tenth of a 
cubio centimeter have with ease been estimated. It 
is, however, essential to use a test-tube whose diameter 
is only slightly larger than that of the tissue in order 
to secure a maximal rise of fluid and minimize error, 

H, S. ETJBlNSOSm 

University of Martland 

ALOXITE AS AN ABRASIVE FOR GRINDING 
BONE SECTIONS FOR HISTOLOGICAL 
PURPOSES 

Skctions of dry bone for histologieal study are 
prepared usually by one of the following methods; 
Grinding on a lathe, on compact pumice stone, on 
sand—or carborundum—paper of different grades of 
flneness, and lastly, on or between stones of suitable 
flnenesB, These methods are suitable but slow and 
tedious. 

In the course of preparation of bone sections, the 
writer has found that alozite powder (crystalline 
alumina) possesses exceptional abrasive properties for 
rapidly reducing bone to any desired thinness,. 

The teehniqne here given has been found most salia^ 
fa^i^ and partacularly suitable for classroom use be^ 
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cause the student can grind sections for himself 
quickly and inexpensively. Thin sections of about 1 
mm in thickness are sawed with a hack saw and given 
to the students who grind them on glass plates (dis¬ 
carded lantern slides make suitable plates) with aloxite 
powder and water. The quantity of water used is just 
enough to maintain the powder in a pasty consistency 
during the grinding. Ordinary corks are used to hold 
the sections during the process. The grinding should 
be conducted by frequently alternating the surfaces, 
thus insuring more uniform thinness and better finish. 
When the sections become transparent or of tissue- 
paper thinness, they are polished by dipping in water, 


blotting dry and rubbing carefully with finger on a 
carborundum or greenstone hone. This last stQ) is 
necessary so as to fill the lacunae and canaliculi with 
debris. The sections are mounted, as usual, in gelatin. 

Comparative trials show that aloxite used as de¬ 
scribed cuts twice as fast as the fastest of the other 
above-mentioned abrasives. No more than ten minutes 
should be required to completely grind and mount a 
section. 

Edmond J. Farris 

Department of Anatomy 
Medical College of The State 
OF South Carolina 


SPECIAL ARTICLES 


THE CENTRIOLE OF THE AMPHIBIAN 
LEUCOCYTE 

In 1926 Belar published his observations on the 
ccntrioles of the perihepatic Icucopoietic tissue of 
Salaraandra. These studies were made by the Flem- 
ming-homatox>dm method and demonstrated the fact 
tliat a cell in the interphase contains two centriolea 
which have been derived directly from telophasic 
division of a single c.entriole at the pole of the mitotic 
spindle and that during a subsequent prophase these 
two centers of the non-dividing cell separate and be¬ 
come located at the poles of the spindle. Belarus 
scries of figures illustrating this genetic continuity 
of the centriole is so completely deinouatrative that 
it is difficult to understand why these very significant 
results have not received more attention in recent 
discussions of the central body problem. 

I have repeated Belur’s observations on Salamandra 
and have extended the study to other Urodeles, 
namely; Amphiuma, two species .of Amblysfcoma, 
Triturus and Siren. Material was fixed in the fluids 
of Charapy, Flemming, Benda, Holly, Bouiu, and a 
saturated solution of corrosive sublimate in normal 
saline. Staining was by means of iron hematoxylin, 
KulUs acid fuchsin-thionin-aurantia and Benda's 
alizarin-crystal violet. The facts are demonstrated by 
any of these combinations, but the Benda method is 
most useful, since it stains the centrioles a distinctive 
color, unlike tliat of any other structures in the cell. 

This extensive reexamination completely confirms 
Belarus results and in my opinion incontestably es¬ 
tablishes the fact that the centrioles maintain direct 
visible genetic continuity through all the numerous 
cell generations in the differentiation of the mature 
leucocytes. This general conclusion holds for the six 
types examined, but in minor details there are dif¬ 
ferences among the genera. The following brief 
description refers, in all its details, only to Am- 
phiuma. 


The myelocyte in the interphase contains a single 
large aster. The Golgi apparatus is closely applied 
to this structure, and chondrioeonts in its vicinity are 
oriented so that their axes are radial to its center. At 
the focal point of the astral rays is a spherical zone 
that stains considerably more heavily than the general 
cytoplasm, and which I shall more or less arbitrarily 
call the centrosoDie. Outside this zone and consider¬ 
ably ex centric with reference to the focal point of 
the astral radiations are two granules which stain very 
intensely and which I consider are most accurately 
termed the centrioles. These have so great an affinity 
for hematoxylin, acid fuchsin or crystal violet that 
slides can be extracted until the centrioles are the 
only stained objects outside the nucleus. Both centro- 
some and eeulrioles are well preserved and may be 
stained after such fixatives as Champy's fluid, which 
preserves not the least trace of an aster. In early 
prophase the centrioles seem to enlarge slightly and 
then they move apart. A spindle forms between 
them, and upon breakdown of the nuclear membrane 
the chromosomes become arranged in the metaphase 
plate. The centriole at this stage is exactly at the 
focal point of the spindle fibers, but I wish to fore¬ 
stall any possibility of a suggestion that it is their 
coagulated focal point by stating that in Benda prep¬ 
arations the spindle fibers are light orange, while the 
centriole is a brilliant purple. The centriole in this 
material is far more clear-cut and definite than any 
I have ever seen. Its size and spherical shape are 
constant. In the early telophase, after disappear¬ 
ance of the polar part of the spindle, the oentrosome 
and astral zones are reformed around the centriole, 
and in middle telophase it can first be clearly seen 
that the centriole has divided. At first these division 
products are very small and close together, but in late 
telophase they move apart somewhat and enlai^e to 
the size which they maintain throughout the 
phase. 
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The above desoription is based upon examination 
of certainly hundreds of thousands of leuoocytes of 
Amphiuma. The results may seem more convincing to 
some cytologists when 1 state that I have found not 
one cell inconsistent with this outline of the history 
of the centrioles. The only cells in which these facts 
are not easily observable are those where the staining 
is either so heavy as to obscure all details or so light 
that there is no differentiation of structures in the 
cytoplasm. I have slides, prepared by the Benda 
inetliod, in which the stain has been extracted to such 
a degree that the centrioles are a faint blue and even 
then it is always possible in every ceJl to make out 
these “ghosts of centrioles^' exactly where one would 
expect to find them. On any properly stained slide 
every cell demonstrates the centriole situation to be as 
I have described above. 

It is perJiapa also worth mentioning that I have 
observed many mitotic figures in the hepatic glandular 
cells on the same slides with the leuoopoietic tissue. 
The centrioles, always present at the poles of these 
spindles, are identical in size and staining character¬ 
istics with those of the leucocytes. 

In conclusion let me emphasize the aspects of this 
case of the leucocyte that make me consider it highly 
significant for the whole centriole problem in its 
present state. First, it demonstrates the individuality 
and genetic continaity of the centriole in somatic tis¬ 
sue of adult animals by the use of a wide variety of 
technical methods. The more general significance of 
this is that the centrioles are the only part of the 
mitotic apparatus that persists from one cell genera¬ 
tion to the next. Second, the centrioles are not the 
coagulated focal point of the spindle fibers, because 
the histories of these two structures ore very different 
and because thei-e are marked differences in sUining 
reaction. Third, the centrioles are not the coagulated 
focal point of the astral rays, since there are differ¬ 
ences in fixing and staining reactions and especially 
because the interphase centrioles are double and 
placed exeentrically inside a single aster. 

Arthur W. Pollster 

Department of Zoouwy, 

Columbia University 

leaf temperatures of cotton plants 

WITH PHYMATOTRICHUM ROOT ROT^ 

The leaves of cotton plants that have wilted from 
^h^ymatotfichum ommvorum root rot are bo regularly 
and so definitely warmer than those of normal plants 
that the writers have been able to utilize tliis difference 
in leaf temperatures in diagnosing cotton plants about 

^ Published with the approval of the director of the 
Texas Agricultural Experiment Station as Contribution 
X77« Teohaloal Series, of the station. 


to succumb to the effects of the disease.^ It has there¬ 
fore been of interest to find the actual differences in 
temperature between loaves of cotton plants with root 
rot and those of normal plants. The observations 
recorded bolow have boon made on plouts of Startez 
cotton (Texas Station No. 7000) growing in experi¬ 
mental plats at College Station, Texas. 

Measurements with Mercury Thermometers 

Two ordinary chemical thermometers, previously 
tested and found to register the same temperatures 
and to respond at the same rate to changes within the 
range used, were mounted inside an insulated card¬ 
board box, free of the sides, and used for simultaneous 
readings on leaves from root-rot and from normal 
plants. This box was carried around the field to the 
plants, care being token to have the open side of the 
box away from the sun and the thennometei-s thus 
always shaded. The leaves were selected from ad¬ 
jacent plants, similar in size and other characteristics 
except that one had wilted from root rot while the 
other was apparently normal; and each of the pair of 
leaves to be compared was seh3cted of the same size, 
height on the plants and exposure to the sun. Each 
leaf was cut *>ff the plant with small scissors, grasped 
with forceps, doubled together rapidly, and the 
doubled leaf then folded around the bulb of the cor¬ 
responding thennometer. An insulating cardboard 
cover was immediately slipped around the bulb and 
leaf, and clamped loosely in place. The entire opera¬ 
tion took ten st‘conds or less, and the leaf was touched 
only with the implements which were all kept in a 
shaded compartment of the thermometer box when 
not in use. Immediately before putting the leaves on 
the thermometers, the air temperature was read and 
recorded for each thermometer; after clamping the 
leaves in place, readings were taken at intervals of 1 
minute for 3 or 4 minutes. The thermometers usually 
showed a rapid change during the first 30 seconds, but 
after 1 minute the equilibria readied usually remained 
unchanged for 5 to 10 minutes or until the ther¬ 
mometer bulbs were again exposed to the air. The 
thermometers were alternated, each being used first 
for the leaf from a normal plant and then for the 
leaf from a root-rot plant. On account of this alter¬ 
nation, any unobserved lag in reaching equilibrium 
with air temperature would have tended to decrease 
rather than to accentuate the differences found be¬ 
tween-the leaves from the normal plants and those 
from the wilted plants. 

Measurements with mercury thermomotera were 
made on July 15, on a bright, sunny afternoon, and 
again on July 21, 1930, early on a partly cloudy 

aJ. J. Taubenhaua and Walter N. Ezekiel, ** Cotton 
Boot-rot and Its Oontrol," Texas Agr. Exp, Sta. Buh 
428, 1081. 
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SKnuing. On both ocoaBiong^ the leaves frotn normal 
plants were usually definitely cooler than air tempera^ 
ture^ while leaves from the diseased plants were 
usually as warm as air temperature or slightly 
warmer. Thus with one pair of leaves, the leaf from 
the root-rot plant raised the thermometer to 101® F. 
from an initial air-temperature reading of 100“ 
while the loaf from the normal plant lowered the 
reading to 95° F. Invariably, leaves from the plants 
with root rot were at least slightly warmer than the 
corresponding leaves from normal plants. The dif¬ 
ferences between the temperatures of individual pairs 
of leaves ranged from 0.5“ to 6.0® F. higher for 
leaves from the plants with root rot than for the 
corresponding leaves from normal plants. The aver¬ 
age difference for 11 pairs of cotton leaves was 
nearly 3° F. Two pairs of leaves from adjoining 
normal and root-rot fig trees similarly showed differ¬ 
ences of 2.5° and 3° F. 

Measurembntb wiTii Thermocouples 

Some thermocouple measurements were made later 
in the season, using a large portable demonstration 
galvanometer and a multiple thermocouple outfit (de¬ 
signed for radiation measurements).* The sensitive 
units consisted of two flat plates, each containing 26 
antimony-bismuth thermocouples mounted flat on the 
plates. The larger disks in which the thermocouple 
plates were set were mounted about 25 mm apart^ 
facing in opposite directions. The entire outfit was 
taken into the field and used inside a shaded box. 
Each measurement was made by pressing the selected 
leaf, folded, against one of the thermocouple plates^ 
using a soft pad to hold it against the entire surface; 
while the other thermocouple plate was always at air 
temperature. Deflection of the galvanometer was 
thus directly proportional to the differences between 
the leaf temperatures and air temperatures. The 
sensitivity of the outfit was such that a deflection of 
one division (nearly 1 cm) on the large scale was 
equivalent to 2.25° F., and accurate readings could 
be made to about 0.5® F. 

Measurements made on September 15, 1930, with 
the thermocouples, agreed in general with the previous 
results. Leaves of the normal cotton plants were 
generally cooler than air temperature, ranging from 
2.6° above air temperature to 4.5° below and for 11 
leaves averaging 1,5® P, below air temperatufU. 
Leaves from root-rot plants varied from 1.3° below 
air temperature to 6.5° above, with the average 
24 leaves at 1.2“ F. above air temperature, 
average difference between temperatures of the leaves 
from normal and root-rot cotton plants was thtts 

> This equipment was made available through the oour^ 
tesy of Dr. 0. W. 6UvS7i head of physics departiacuk, 
A. and M. College of Texas. 


readings of temperatures of leaves from some these 
plants, taken pmodioally, agreed fahdy well vnith the 
thermocouple readings. 

Increase of temperature of cotton leaves has been 
shown by Eaton and Belden^ to be closely correlated 
with decreases in the transpiration rates; and they 
note also (p. 11) that increase in temperature of 
cotton leaves, wilting in this case from a shortage of 
soil moisture, may become perceptible to tbs touch 
several hours to a day in advance of visible wilting 
of the leaves. There can be no doubt that the height¬ 
ened temperatures of the leaves of plants with Phy- 
matotriefaum root rot are similarly due to the decrease 
in water supply, which agrees with the usual concep¬ 
tion of the immediate cause of death of plants from 
this disease. The assumption is that plants succumb 
as the result of mechanical interruption of the 
transpiration stream by the rotting of the roots. This 
breakage of the flow of water, often just below the 
surface of the ground, is so marked that we have 
frequently observed, around the base of freahly-wUtcd 
cotton plants, the exudation of water in amounts snffl- 
cient to wet the soil around the plants, this exudation 
from the injured portions of the roots presumably 
being induced by the continued pressure from the 
uninjured portions of the roots below the area in- 
volved by the disease. 

Sum KART 

Leaves from plants wilted from Phymatotrichum 
root rot were as much as 6.5® F. warmer than air 
temperature, while leaves from norma] plants were 
usually cooler than air temperature. Series of mea- 
Burements made with mercury thermometers and by 
thermocouples showed that in July and in September, 
1930, leaves from root-rot cotton plants averaged 
about 3® F, warmer than leaves from normal plants. 

WaiiTBR N. EsmBii 
J. J. TAUBBWjzans 
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EUTOPOTROPISM:—SENSE TO FIND 
THE FIT PLACE' 

By Professor ALFRED C. LANE 

Tl'J’TS CCOLLEGE 


Mt subject is Eu4opo-1nipisiu. I imagine some of 
niy profaner hearers will be inedined to say, **Wbal 
in hell is eutopotrc^pisin?” To which T would n^pl.v, 
is not in hell.” 

Others more literary may ask, “In what dictionary 
is itr 

To which 1 would reply: “It is not in any diction' 
ary. I made it up.” I made it up to shock you so 
that you will nmieniber the idea, for although the 
word is new, the idea is not. 

Eutopotropism is the tendency or sense to know 
where you are well off and go there, the sense to find 
the fit place. It is the opposite of the trait exemplified 

Address of the president of the Geological Society 
of America given at Tulaa, Oklahoma, December, 3931. 


by the June-bug who will **buzz and butt his head 
against a wall” or the moth that “shrivels in the fire.” 

I have an aim or a puvitOHc, niul niy action is not 
determined by the past, but is determined by the future. 
I will call it by a word that you never heard before, that 
I invent for this occomIoji, eutopotr(ipic. It means turn¬ 
ing to the place where yon are well off. The capacity to 
be ©ntopotropie is a .sign of intelligonce. For evolution 
by natural selection to work tliore must bo tliroe things 
—a variation, an environment where that variation fiU, 
and, third, a disposition to oc<Mipy tliat environment. It 
is this third factor that T call eutopotropism. An extra 
coat of hair fitting an elcjthnnl in In* a mammoth and 
live in the Northern part of Asia won hi in»t lead to a 
race of manunolhs unless wilh the extra hair went a 
disposition tovrard a northern climetc. Tt is this sense 
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enougli to Is now wliero yoii are well off and go there 
that 1 call eutopotroplsm. 

Swch hehav^ior leadw as to infer intelligence, whenever 
we can moro oaRily infer actions from nims in the future 
than froju causes in the jiast.^ 

7''he derivation is obvious to otu? I’anuliar with 
English soietice or Greek roots, Heliotrope is the 
flower lltnt fiirns foward the sun. At the Tropic of 
Cancer the auu turns backward in the heavens. The 
biologists have a string of terms ending in **fropic” 
and “tropisin.'’ A “trofvisnd^ is a turning, or an 
inherent leiidency of a living organism to turn in 
response to an external stimulus. 

J. l>riieb, in his hook on "Fon-ed Movements, Trop- 
isms and Aiiiinal Conduct/’ has a long list—of helio- 
goo- stereo- cheiiio- thoruio- rheo- and anerno-tropisins 
—but lie does not mention our eutopotropisin, because 
lie is not strong on intelligence, perhajiH? 

Enlopia I spell with an E to distinguish it from 
the Utopia of Sir Thomas More and other visionaries. 
His Utopia was supposed to be the land where every¬ 
thing was well, and as there is no such place, the 
name was derived from the two Greek wmrda not, 
and to.tos;^ place. The word which we have also 

in the word ^‘topography,” is also a root in eutopo- 
tropism. Rut the first syllable is from the Greek ru, 
well, which w'e have in numerous other English words, 
an “eugenic/’ well-born, “euphonic,” well sounding. 

Thus eutopotropisin is tlie sense or tendency to turn 
to the place for which the orguiiisin is well fitted, to 
w^hich it is prcadapied. This place may be—indeed, 
it certainly will be —hnn fitted to otlier organisms. It 
is not a general I’topia, but it is a logical next step 
to the theory of preadaptution, as developed by Cuenot 
and DavciipoH, to consider for what the organism is 
preadapted and what it will do. 

They pointed out that when an individual varies 
from its forebears, it will often do so in a way that 
makes it bidtcr fit and more able to survive in some 
particular set of surroundings before it is in them. 
If it I'oines to be in that particular set of surround¬ 
ings, it and those similarly varying will there thrive. 
But will they have sense enough to go there or to stay 
if they find thcmiselves there? 

I use the term sense, been use, ordinarily speaking, 
we regard behavior that takes you where you are well 
off and to the place for which you are fit as sensible, 
and the opposite tendency to kick against the pricks 
and to butt your head against a stone wall as unintel¬ 
ligent, or Bcnselesa. Perhaps others may prefer a 
longer word. Do not miss the idea, whatever you 
prefer. 

1 have chosen this subject as of interest not merely 
to us as geologists but to all of ns es individuals and 

2 * ‘ Some Contacts of Geology and Religion, ^ ^ TfanJord 
Ahmrti JiuVem, Fob. 26, 1921?. 


as members of the body politie. For we were men 
before we were geologists, and as We are oomposed 
of cells, in whose harmonious and fit cooperation is 
our bodily health, so m* are but unit cells in that 
greater organism of society called the United Stales 
of America. It is well that we should find our fit 
place in it and that the whole nation should find its 
fit place in the family of nations. 

But, granted that the subject is one of interest and 
importance, wdiy is it fitting that I should select it on 
this occasion, wdiii^h perhaps is the greatest oppor¬ 
tunity of iny lifetime to reach a wide, an intelligent 
and an influential audience. What has geology to do 
with it? Ijet me explain how I came to select it. 

1 trust you have not honored me with this high 
office simply because I have Jived long enough to 
have arrived at years of discretion, nor because you 
think 1 will not bore you with too long an address 
and think that I have learned that brevity is the soul 
of wit, but because you also think that I have con¬ 
tributed somewhat to the science to which w’e are 
devoted. 

If I had some great epoch-making geological dis¬ 
covery of my own to announce, it would be well to 
throw the limelight of this brilliant occasion upon it. 

But Osier has suggested that new ideas do not conic 
after sixty, and others have put the date as early as 
thirty. Failing such a discovery, it is natural to look 
over one’s life and see which work of value seems k» 
have been least appreciated. 

I remember iny old teacher Shalcr at about this 
time of year, the time of the January mark-down 
sales, said to me: “Lane, I find at the end of the year 
I have a job lot of hypotheses that T would sell veiy 
cheap!” 

So toward the end of life it is natural to look over 
ideas to sec which have been sold and which, though 
still unsold, you consider valuable—not cheap, but 
such as you would commimd to the attention of a 
discriminating audience. 

Six years ago I coined the word eutopotropism in 
the heat of a verbal talk to students.^ Thirty years 
Hgo I discussed the early surroundings of life and 
their evolution and the way life has adapted itself to 
the change,* and before that I had discussed the im¬ 
portance of individual choice in evolution.*^ 

Indeed, 1 might go farther back. It is well-nigh 
forty years since I first addressed this society on lb® 
r51e of the earth’s originally absorbed gases.** In 
some respects the ccmception of the rfilo of the eorth^S 

» Harvard Alwwni Bulletin, Fob. 26, 1925. 

* SonpNCB, Aug. 2, 1907, p. 129. 

«8cifNcne, Mar 4, 1906, p. 702, and Gatkwafc Vet 49^ 
p 479, 1298, ^*Ot Pegs and Holes, Individuality, 111 1}^ 
Intiett.'* , . 

» But. M, 8oc. Am., Yob 5, pp. 299^289,4191 , , 



r J3ClEIf&^ m 


origizMtUy abAorbod g^ases there defended doesn’t need 
to be intmght up again. It is sold! 

That volcanic magmas contain gases and yield 
waters which do not come from the surface of the 
earth is now generally accepted, though as late as 
1905^ my old teacher Shalcr said of outbreaks of 
Tolcanoes: 


This action appears to be due to the inclosure of water 
In the stratified rocks at the time when they are laid 
down on the sea floor; this crevice water becomes heated 
as the rocks become deeply buried, and by the central 
heat is brought to an exploding strain. 


This possible source of some volcanic activity, 
illustrated in the frontispiece of LyelVs geology, is 
now almost entirely ignored. The works of Day, 
Allen, Fenner, Shepherd, Ziea and their coworkers 
of the Geophysical Laboratory have thrown much 
light on the magmatic gases. 

It is, however, a fair question on whieh we need 
more light which 1 commend to your consideration. 
What does become of the connate waters or petroleum 
when a sandstone is converted to a quart;eite or a clay 
to a schist In the process of compaction, where 
and when and how do they got 

The r61o of magmatic gases and of juvenile waters 
is so well understood and so widely accepted now that 
I will bore you only for a few moments by recounting 
the evidence on one particular line of activity before 
I take up my main and more interesting theme, which 
is their effect on life. 

These gases have a role in the crystallization of 
igneous rocks affecting not only the coarseness of 
grain of the igneous rocks and the minerals of the 
igneous rooks, which form from a rock magma as 
candy from syrup, but also affecting a wet and dry 
differentiation.^ Hornblende and micas replace 
pyroxene and olivine, and the feldspar formation is 
prolonged as the magma gets wetter, with a conse¬ 
quent shifting of the eutectic or ootectio troughs and 
of the chemical character of the residual magmas 
available for differentiation. Much has been learned 
nnoe 1895, and the recent president of the Association 
of Petrolenm Geologists, Sidney Powers, has helped 
me to contribute thereto.^^ 

Yet any treatment of rook crystallization and dif¬ 
ferentiation that would satisfy me and the severe and 
competent critics that would be in this audience would 
need mathematics and figures and diagrams, if it is 
to go beyond some such simple statement as above 
made, or a statement that hotter the initial tern* 
perature of an igneous rock and its county rock are, 


v0lmler, '^Man and the Earth,*’ p. 179-171. 

• Bid. O 0 OI Boc. Am.j Vol. 94, p. 704, 1918. 

• * * Wet Dry Differentiation, * ’ Tufts College 

fiddles, Yel iU, No, L 1910, pp. 8j«3- 

id. xTlk. 110; 1910 , pp. oso-oas. 


and fbe more the mineralisers, the less pronounced 
will be the marginal belt of finer grain, while the 
general effect of the retention of these mineralizer 
gases is very much as though the temperature of 
crystallization was shifted toward that of the county 
rook and away from that of the original molten rook. 

I remember that Professor Lindgron has compli¬ 
mented me as a **Tcformed mathematioinn.’* I must 
not backslide. So 1 put aside another subject. Geo¬ 
logic time, for instance, has much interested me and it 
would not be unseemly that, on the one and only 
occasion when a member of this society rises to the 
dignity of an American Senator and can take all the 
time to talk that he wants, he should take time for 
his subject. But 1 have recently spoken on time^' 
and against time by radio. Dr. A. Holmes will treat 
it in his forthcoming Lowell lectures. KnopPs Bul¬ 
letin 80 of the National Beaearcb Council has just 
given a masterly treatment. Finally, I do not think 
that I can handle the forty odd methods of estimating 
geologic time that 1 have listed, in a fashion to suit 
me without many figures, some mathematics and sev¬ 
eral hours I Gladstone, they say, could make a budget 
interesting, but 1 am no Gladstone, and I put it aside. 

Before we discuss the way life has been affected by 
and has met the changes produced by the progressive 
inorganic evolution which these escaping gases have 
caused, let us first consider what signs there are of 
such an evolution and reasons for believing in it. 

Returning to this exudation of gases from the in^ 
terior, 1 would ask: If there has been a continuous 
supply of gases from within added to the ocean of 
air and of water and also a precipitation from the 
ocean either directly or by deposits due to organic 
life, would it not be a very striking and remarkable 
balanoe if there had not been some change in the 
oceans of air and water and an inorganic evolution 
in the sediments formed in them as wellT 

The more active of these gases will be combined 
and largely precipitated. For instance, the carbon 
dioxide so common in volcanic gases will be the food 
of plants, and the chlorine and sulphate will combine 
with bases. 

But the more inert nitrogen and the rare gases will 
accumulate. Therefore, we arc not surprised to find 
that they form a large part of our atmosphere. 

1£ we find signs of glaciation and a more rigorous 
climate in early times, one factor may be that there 
was less atmosphere then. A rise of 300 feet in the 
atmosphere means a drop is average temperature of 
something like a degree. Thus the climate in times 
past must have varied with the amount of atmos¬ 
phere. Taking away three' thousand feet of atmos¬ 
phere might well bring on another ice age if it meant 
Ameridanf Feb., 1980; 

Apr., 1981. 
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lowering the Bnow-line 3,000 feet. This may have 
counterbalanced any possible greater heat on the sun. 
The diameter of the sun was very likely greater and 
that would tend to equalize the temperature at di£> 
ferent latitudes. The brightness or amount of heat 
would tend to equalize the temperature at different 
latitudes. The brightm^s or amount of heat per unit 
of its area is likely also to have varied. Possibly for 
the former reason, but very likely more from a dif¬ 
ferent distribution of land and water, climatic zones 
seem not to have been as marked in the remote past 
as at present. 

If the crust of the earth was ever hot enough to 
vaporize all the water in the ocean and the ocean was 
anything like its present ocean, the temperature at 
the base of this very heavy atmosphere might be far 
above .100*^ 0. and near the critical temperature of 
water, 374*^. The water would remain gas until cooled 
down to that temperature. Thereafter from that 
point the rock surface temperature would slowly drop, 
a process ignored by Lord Kelvin. 

I do not, however, personally believe that the early 
ocean, either of water or air, had the volume of the 
present. If Foque was right in estimating that one 
of Etna’s minor parasitic cones emitted in 100 dajs 
2,100,000 cubic meters of water, in 600 years it would 
discharge a cubic mile. Thus only a hundred such 
vents would suffice to discharge all the 300 million 
cubic miles of sea water in the 1,800 million years 
or 80 in which it seems likely we have had plenty of 
time to have discharged the ocean. 

Of volcanic gases the vast bulk is water.^“ Some 
of the water gas might be absorbed in hydration of 
the rocks. But the crust of the earth, ever near 
enough to the surface to be hydrated, must be much 
less than 10 and much less than 5 per cent, by 
weight of the 10 km can be water. This would be 
about 2 per cent, by volume, so that the water ab¬ 
sorbed in the crust must be less than 200 meters, no 
great addition to the volume in the ocean,** Most of 
the water exuded from the interior must be still in 
the ocean, whose volume is continually increased by 
volcanic emanations. I know no signs that the earth 
is absorbing the oceans or that they were once deeper 
than now—quite the contrary. 

The next most abund;int gas is carbon dioxide. This 
can be and is precipitated directly as calcium mag¬ 
nesium, ferrous and other carbonates. As soon as 
plants were available, it would be dtHJomposed by 
them into vegetable fiber and oxygen. 

Shepherd Bui. Hawaiian Tplcuno Obs., viii, 6, 1920, 
p. 2, other papers of this observatory and various papers 
of the Geophysical Laboratory. 

la Clarke, ‘ ‘ Data of Geochemistry, ’' 17. 5. G. S, Bul¬ 
letin, 770, pp. 32, 34. 

1* M. L. Puller and others cited in Clarke, ibid., p. 36, 
moke It perhaps 1 per cent, of the ocean. 


To be sure, vegetable fiber may be eaten and oxygm 
breathed by animals and reunited. Yet insofar a$ we 
find carbonaceous matter of organic origin in the 
crust of the earth, petroleum, coal, peat, natural gas, 
etc., wo may reasonably look for the oxygen which 
went with it, when the carbonaceous matter was re¬ 
duced by plants from COj>. Some of it goes into 
oxidation of the red rocks, as C. H. Smyth*has 
estimated. But this will not account for all. For 
the balance we may look to the amount of oxygen in 
the air, some four pounds i)er square inch, though, as 
we really know nothing as to how much carbon there 
is beneath the three quarters of the earth’s crust 
covered by the oceans, an estimate might well be 
characterized as three hops of hypothesis, a skip of 
computation and a jump to a conclusion 1 
Nitrogen of the volcanic gases must also accumulate, 
mainly in the atmosphere, for the amount in the rocks 
and waters is much less than the carbon dioxide. 
Here again it may be possible to compute whether 
the nitrogen in the air is to the water of the ocean 
and the oxygen of the air as the analyses of volcanic 
gases would lead us to expect. The sulphur may be 
represented in the sulphates of the ocean, the an¬ 
hydrite and gypsum of the land and in the wide¬ 
spread sulphides. The chlorine is partly represented 
in the salt domes and the salt water of the strata and 
the chlorine of the ocean. When first delivered, 
whether as IICl or Cl, it would naturally attack the 
bases in the order of their abundance and ease of 
attack. Calcium and iron chloride would be more 
abundant than sodium chlorides. But when it comes 
to precipitation, calcium, magnesium and iron are 
surely deposited from the ocean more than the sodium. 
It will be a rare drilled well in which there is not 
more lime than soda in the cuttings. Therefore, there 
will accujuulate in the ocean an increasing propor¬ 
tion of sodium, while in the early ocean there was a 
relatively larger proportion of earthy chlorides. 

While wo can not say offhand that the ocean would 
be growing saltier, since that would depend on the 
relative supply of water or base exchanges, the pre¬ 
cipitation effect of organisms and other factors, it 
seems almost certain that there has been an increase 
in the proportions of sodium to chlorine. Moreover, 
all lakes without outlets tend to grow saltier. Why 
should that groat salt lake called the ocean be an 
exception f The very old and very salt waters that 
are sometimes encountered one would have to explain 
as the residue after the hydration of volcanic glass 
and the formation of chlorite.*" 

But all this is a deduction from the general idea 
of exudations from the interior. Are there any facta 

Jour. Oeol., 13, 1906, np, 319-332. 

A. A. Pet. Geol 11, 1927, p. 1233-1305. 
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to substantiate this ideaf 1 think that critical study 
of analyses of waters, and other facts support it. 

The question how we can distinguish between the 
waters circulating down into the rocks now or from 
past land surfaces, the connate waters originally laid 
down in the rocks, and these juvenile waters which 
have emanated from below from invasions of igneous 
niagmns—has been on my mind. It might well be 
the subject of a course of lectures. But it involves 
a detailed consideration of analyses of the waters. 
Many of you perhaps, like myself, can not very well 
understand figures by hearing them. I have to see 
them to understand. Perhaps some of you hate 
figures, anyway. Moreover, there are men here who 
iiavc vastly more material at their disposal than I, 
who will take it up and by careful study of water 
analyses will be able to distinguish buried land sur¬ 
faces vviiich have been leached and filled with a water 
quite different from that which originally filled the 
beds. So I shall not go into the matter in detail on 
this occasion, though I should be glad to take it up 
with them individually. 1 look to a time when, with 
wide-spread use of accurate analytic methods, we 
shall find the rarer irigrcHlienU also aignilicant, iodine 
perhaps rarer in the older rock. We might, in the 
age of the surrounding strata, find a reason for the 
low iodirm and prevalence of goiter around Lake 
Superioi*. The distribution of 8r may also bo sig¬ 
nificant, and the concomitant gashed dolomites. 

I expect to see old land surfaces and disconformi- 
lies recognized by the associated waters. I suspect 
tliat, as in the Bed Coulee field of Canada,’^ they 
will bo marked by a lower concentration and an in¬ 
crease in other acid ions relative to chlorine, and in 
sodium as well. Perhaps also, as R. L. Ginter sug¬ 
gests, organisms coming in from these old land sur¬ 
faces may be traced by their biochemical reactions. 

Again, while I do not propose to bore you with 
detailed discussion, are there not signs that in the 
earliest rocks, the Keewatin, or “greenstone schists,’^ 
as they used fitly to be called, we have a formation 
which does differ significantly from the later rocks? 
There are less signs of contemporary oxidation. The 
abundant lava flows lack the reddened top of later 
lavas. Sedimentary carbonaceous beds are rare or 
absent So seem to be red beds of any kind and red 
gangue or flucan, or hematites that might bo consid¬ 
ered laterites. 

We do not find beds of salt or gypsum or meta- 
morphic equivalents of these in the Precambrian. I 
think the ferrous carbonates are more common in the 
Precambrian, which would be natural if this early 
atmosphere was not so oxidizing. 

In this early period when there was little or no 
oxygen in the air, air-breathing animal life would be 
Can. Mininff institnUf Nov., 1930, 


relatively absent. If we may carry over into geology 
the distinction made in college catalogues between 
biology and zoology, wo might say that there was 
an early Azoic but not Abiotic Era. In the early 
Precambrian Keewatin rocks signs of animal life, at 
any rate, are rare. 

I am convinced that the Precambrian limestones are 
akin to the so-ealJed “shell marls'^ which my lamented 
friend, Charles A. Davis, studied for me'® and showed 
were mainly the product of lime-depositing plants. 
We agreed that the same origin might apply to Pre- 
eambrian. 

It seems to me probable as a "hunch’' that, while 
life began in a rather peculiar and individual environ¬ 
ment, which the chemist and biologist after much 
experimenting have not yet been able to reproduce, 
it has gradually varied to fit varying environments 
and found a profit in new reactions, chemical and 
otherwise. 

For instance, it seems as though in the later Pre¬ 
cambrian, at a rather definite time in the earth’s his¬ 
tory, not the very beginning, the algae began to throw 
out lime carbonate, as the stoneworts (eharacoae) do 
now in our marl lakes. It was somewhat later that 
the organisms studied by K. C. Harder,'® the iron- 
precipitating bacteria, learned to find a profit in the 
precipitation of iron oxides and initiated a world-wide 
age of iron deposits, and it was later yet before the 
conditions for them were so favorable that they 
abounded, as did the potato bugs about 1880, when I 
saw a windrow three inches high along high tide and 
us far as the eye could see along the Atlantic coast. 

Still later, as Daly has pointed came fishes, 

and a scavenger system was developed with a change 
in the quality of limestone. F. W. Clarke has also 
pointed out the effect of temperature in changing the 
proportions of lime and magnesia included in the 
shells of sandy animals. 

As we have said, volcanic waters are generally acid 
and the ocean water is practically neutral. The rivers 
are high in sodium, lime, etc., combined with sulphate 
chlorine and CO^ mainly, but a small amount of 
SiOj. On reaching the ocean, the lime carbonate may 
largely be precipitated as limestone (directly or more 
likely indirectly), but the sodium carbonate or silicate 
may be thought of as converted into sodium chloride, 
while the silica is converted into the tests of the 
diatoms and the COg is used by life in one way and 
another. 

In the ocean the tendency to an increase of the 
ratio of sodium to chlorine was probably not uniform, 
for rainy climates and large land areas would furnish 

18 Jour, Oeol, 1900, Vol. 8, 1900, pp. 485-497. 

1® U, 8. Geological Survey, Prof. Paper 113. See also 
lt&ne,Geol, Mag^p 1908, p. 485. 

O. S, A., 90, 1909, pp. 15.3-170. 



BOdium more rapidly, while a large precipitation of 
salt would leave a residue in which the earthy chlorides 
were mure abundant. 

R. B. Newcombe tells me that a well at Muskegon, 
Michigan, 4,715 feet deep down to the St. Peter sand¬ 
stone, has 59,785 of Na and K to 168,000 of Cl, a 
ratio of 0.353, while wells higher geologically (in the 
Devonian), but just as deep, have a higher ratio of 
Na to Cl. For instance, in a well near Midland, 
practically as deep down to the Sylvania sandstone 
just below the Devonian (4,697-4,700 feet), the ratio 
had risen to 0.4, and in the present ocean the ratio 
is 0.65. 

In connate waters of the later Paleozoic, the ratio 
is usually from 0.44 to 0.53, as found by Reeves.*^ 
We must, however, remember that these and other 
buried waters struck by the oil wells have generally 
been more or less altered by diagenetio changes, by 
bacteria buried with them, or introduced later by 
circulation since burial of the strata, not by any 
means necessarily by circulation from the present 
surface, but by circulation from some ancient land 
surface which in leaching the limestone left it full of 
pores and caves and underground water channels^^ in 
which later petroleum could collect, ready to gush out 
when trapped. Such changes from old land surfaces 
in most cases seem to raise the proportion of sodium 
and of acid radicals other than chlorine, even though 
water is absorbed. For instance, the St. Peter^s sand¬ 
stone shows a fresh water 2,000 feet down. I have 
no doubt the normal oceanic Na: Cl ratio of Bt. 
Peter’s time is less than 0.35 and nearer that of the 
Keweenawan, which seems to be near 0.08—the ratio 
of the time when hard parts and land animals may 
have developed, as we shall see. 

But what about the life that has eidsted in this 
changing physical environment of the ocean f 

While the single-celled forms mnltiplied in the water 
which brought them their food, those which showed 
they had a capacity to cooperate to help the circula¬ 
tion of sea water around through the mass had an 
advantage which led to the porifera or sponges which 
have a circulatory system which ultimately led to that 
of the blood of our veins. 

Even though there was life even in the hot waters 
of the geysers, the chances are that somewhat cooler 
and somewhat less acid waters would on the whole be 
better for the activity of the protoplasm. While in 
the beginning there would be no limey shells in the 
acid or soft waters, and no tendency to produce them 

Yet he found for bis Devonian brines the ratio, 
0.356. Johns Hopkins University ContrihuUon$ to GeoL, 
March, 1917, p. 66. 

i^^Bee Howard, Bui Am, Am. Pat. OeologittBf 12, Dec., * 
191^ p. 1163, and Newcombe, II. B., Bui G. 8, A., 1931, 
p. 725. 


and if produeed they would have be^ promptly dis¬ 
solved, the time would come when the epneeiltration 
passed the physiological optimum which doetors tell 
us is about eight parts per thousand. Then what 7 
Some of the organisms would secrete some of the 
extra salts. If they were secreted internally, they 
might serve as a skeleton support. If they were 
secreted around the outside, they might serve as a 
shclUlike protection. A leathery or shell-like protec¬ 
tion might serve to protect from evaporation as well 
as attack. They could stand exposure to the air. 
Some of them might find themselves better off in 
streams where the water was somewhat too fresh, than 
in the ocean where the water became too salt. Others 
would find the reverse. So we 6nd forms diverging, 
fitting themselves for different stations. 

Thus we find in fresh-water forms various concen¬ 
trations below, in salt water forms, concentrations 
above, and in land forms the concentrations just about 
eight parts per thousand. 

While Quinton, who first emphasized these £acts,‘^ 
considered that concentration the original composition 
of the ocean, I maintained that it is more likely to 
be that of the ocean at the close of the Precambrian, 
not 2,000 million years ago, but only some 
500,000,000. We find the urge to secrete hard ports 
appears in the same geological period with a simul¬ 
taneity in various lines of life that points to some 
changing factor in their common environment as the 
cause. 

The Keweenawan, however, whether Cambrian, as 
I believe, or Precambian—the current work of Dr. 
Urry on the helium, radium, thorium ratio of its 
traps may have settled the question—was at any rate 
laid down under an oxidizing atmosphere, so that its 
red sandstones and weathered traps are much like 
those of later days. It is very different from the 
Keewatin, and the normal ratio of Na:Cl seems to 
be not far from this critical value. 

When the ocean passed the physiological optimtun* 
some forma were carried passively with it. Others, as 
has just been said, resisted by secreting shells, by 
development of a special circulatory fluid and by 
getting out on land. With the modification of envir¬ 
onment came the command, '^Modify to match, or 
migrate, or go to the morgue and mortify I*’ The 
annelids and the clam were fitted to stay in the mud, 
and they stayed. My ancestors “were fitted for hi|fhfir 
things,” and they migrated to find them." 

Various modifications fitted them for various ^ 
tioQs in life. But the modification oftmt came firkt, 

W“L'eao de Mer MiUeu Organique.^' C/. 

Early Surroundings of Iiife,’' SctXNCt, August 2, 1#97. 
“laolatioB by Choice/' ScwNCS, May 4, 1906, p. 

also H. Van Dyke's ''Quatrain to a Bee«SS#t 

■Oam.*' ■ 
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as atttufied by isbt theory of presdaptation of Daven¬ 
port and CuSnot. 

If so, it is altogether likdiy that some organisms did 
not go to or find the place which they fitted. 

Only those who had the sense to go to it or, if they 
were there accidentally, to stay in it would profit by 
their fitness and variation advantage 1 If their chil¬ 
dren inherited their variation and their sense, they 
would in turn profit by it. Thus a nerve reaction or 
variation, an intelligence correlative to the other vari¬ 
ation was needed. 

Some forms would be fitted for land life, could 
emerge from the sea with a circulation out off from 
the sea yet retaining traces of its composition at the 
lime they emerged, and a skin to prevent its evapora¬ 
tion too fast—^just enough to keep them cool on hot 
days. In the new surroundings, which they alone 
fitted, they would find less competition. If they were 
eutopotropic, they would stay there and mate with 
others like-minded. 


But once out on land, there is a wide variety of 
climate—from that of a tropical jungle or of a tropi¬ 
cal desert to that of a Siberian desert or to that of 
the Antarctic continent. Yet almost everywhere we 
find forms of life, fitted so that they can survive and 
thrive in those surroundings. Sometimes they have to 
seek other surroundings to bi’eed. 

Now this we notice, that whether or no they fit into 
their surroundings, the higher life which is mobile does 
not have to stay there. Indeed, like the migrating 
bird, it often journeys far. Among the most wonder¬ 
ful journeys are those of the eels, from the center of 
the Atlantic to the fresh-water streams and back, and 
the salmon, from the fresh-water streams to the ocean 
and back. 

In other words, with fitting the environment goes 
finding the environment that fits. Let us illustrate 
again.** 

Before the Himalayas were nearly oa high as at 
present, elephants roamed Asia. Borne had less hair 
and were better fitted for the climate of India, others 
had more and were better fitted for the climate of 
Siberia. But there was nothing to prevent the hairy 
one going south. No doubt some did and got too hot 
and caught cold and died. 

Little by Uttle, however, there was a gradual segre¬ 
gation of the hairy to the north, the hairless to the 
south. 


We will agree Uiat there have been great changes 
of climate. Throng these Nature commanded, 
“Modify or migrate/' Some animals, preadapted, 
could obey the first alternative, others, sensibly eutopo- 
trppie, ej^yed the second. Those vrithout variability 
or kiriiigaaee peruhed. 

BwWstia, 1925, p. 040 j Tnft$ CoU 
4am 1910, p. Ifi-lW. 


This finding the place for which the organism^ is 
fit we call intelligence, or especially when it is hard 
for ns to imagine that in the animal mind the move¬ 
ment is toward a clearly conscious goal, instinct Bat 
in general, the higher animals seem to have instinct 
replaced more and more by conscious intelligence. 
Behavior which seems to be controlled by the future, 
by an aim or goal, we call intelligence, whereas action 
which we can predict from the post we call mechanical. 

Westward, the star of empire takes its way’’ de¬ 
scribes in poetic language the spread of the race of 
man over the world after the last ice invasion. It is 
in part perhaps instinctive. It has culminated in my 
lifetime in the attainment of the North and South 
Poles, the battle of Manila, the entrance of Japan into 
the list of great powers, and the formation of the 
League of Nations after a world-wide war. 

But the settlement of America was partly that of 
intelligent purpose. My Puritan forebears came with 
a definite aim, to construct a commonwealth (note the 
word "common”) which should be nearer what they 
thought God wanted, a purer form of government in 
church and state. 

Carl Schurz and the "Lateinsche Bauem” came to 
get a greater freedom and a more democratic gov¬ 
ernment than then existed in their fatherland. Many 
before and since have come to America from many 
lands, the cream of their respective communities, be¬ 
cause they were the more discontented and restless, 
who sought, like Abraham of old, a better land, or as 
the Pilgrim said, enlargement. These restless ener¬ 
getic souls, even though they may be classed them¬ 
selves as dangerous radicals, may make fine sires* 
Many people who would think of Congressman Lind¬ 
bergh as a dangerous radical would agree that he was 
a success as a parent, and that the United States 
stock would not have been improved by keeping him 
out 

My Uncle Daniel went from New England to Elan- 
sas in the days of bleeding Kansas. So his sou 
enlisted in the days of the Spanish War and now 
finds himself in Honolulu. 

In the development of the United States, in the 
pushing back of the frontier, in the development of 
the oil business, there has often been little conscious 
planning for the good of the whole, any more than 
there was in that wild stampede of individualists 
which opened the magnificent state of Oklahoma. It 
was partly "each for himself and the devil take the 
hindmost” and partly "there is plenty for all, help 
yourself. Uncle Sam can give every man a farm.” 

Twenty-odd years ago, called upon to speak at a 
banquet in Saginaw, about one o’clock in the morning, 
after a long evening of speeches, I told the Saginaw 
busiiiiss men that when they ran ont of other fuel, 
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they could strike gas! I also told them I hoped they 
would not strike it before they had changed the state 
law to prevent overdrilling. They found it where I 
said, but they had not changed the state law as much 
as it should be changed, and even since I started 
writing this, a horrible tragedy of burning, involving 
some of my friends, has occurred, and may be due 
partly to overcrowded wells- Overcrowding is empha¬ 
sized in this year’s Michigan E^tgineer. 

But, as, when the ocean grew too salt, survival was 
for those who could find a fit place in new conditions, 
so it is now. Conditions in America have changed. 
Our early towns grew helter-skelter. Now we have 
city-planning boards and the eutopotropic man, if he 
fits that kind of thing, will seek a decent, a beautiful 
and a well-laid-out town. No doubt, too, there will 
be for a good while helltowns, and people who find 
themselves most at home there will turn that way. 

The era of expansion of the human race approaches 
its close. The era of organization, of cooperation 
dawns. Not only in the petroleum business, but in 
world afifairs, the question is who has enough sense, 
enough intelligence to find his phice, the place where 
he fits, and our Nation fits, to find its place in these 
new conditions. 

The old order changoth, yielding place to new 
And God fulfils himself in many ways 
Lest one good custom should corrupt the world. 

We have been absorbing the gold of the world. 
We have more than half of it. We were gathering 
in the rest at a rate that would surely corner it. This 
has not been deliberately and intelligently done, but 
the result has been one factor in business depression. 
As we cornered gold, the price of everything else mea¬ 
sured in gold went down. If continued, sooner or 
later debts payable in gold can no longer be paid. 
Shall we have intelligence to see this and arrange for 
some way in which the debts due us from Europe 
shall be paid in some work for world welfare, but 
not in gold? Shall we have sense enough to flit the 
new conditions and learn from Him who said, 
that would be greatest among you, let him be the 
servant of all.” Or shall we, buzzing some cliches of 
isolation and independence and separation of politics 
and economics, continue to butt our head against the 
wall, kick against the pricks and squeal when we are 
hurt? 

Years ago I was geologizing down South, and one 
noon we unhitched the mules from the buokboard and 
left them to eat their rations of com from its rear 
while we sought a cooler spot under the shade of a 
tree a little out of sight. 

After a little the noontide stillness was pierced by 
a tremendous vociferousness, unquestionably arising 
from one of the razorbaoks. I said to my driver: 


^^Alex, one of those mules must have kicked a hog.” 

“Hit sounds lak hit.'' 

The noise continued in undiminished volume. The 
air quivered. 

“It must have broken her leg. Let’s go and see.” 

We went over. The hog had too much sense, was 
too eutopotropic to get near the business end of the 
mule, but in reaching through the spokes of the wheel, 
the spokes caught her by the nape of the neck. Ab 
soon as she felt caught, she braced and the more she 
braced, the tighter she was held. But her vocal pow¬ 
ers were not checked at all. We sat and laughed for 
a while. Then Alex put his foot on her neck. One 
magnificent squeal and off she trotted, unhurt. 

Many animals have no more sense than the hog or 
the moth with the candle. They will draw tight the 
cord that holds or chokes them. 

When I suggest a tax of two cents a thousand on 
gas produced, whether used or not, will I not be 
greeted with squeals of remonstrance as vigorous as 
that which greeted Doheny’s investigation plan? Yet 
there is that which withholdeth more than is meet, 
but it tendeth to poverty. Those who protest may 
be much benefited. 

How much better are wo? 

As geologists we use the present as a key to the 
past. From past and present we should be more able 
than many to outline the trend of things. There is the 
present duty on us to advise and warn our business 
associates and fellow citizens as to what the experi¬ 
ence of the past billion years teaches. 

Have we sense enough to fit ourselves to the role 
of a credit nation? Being the richest nation on earth, 
have we sense enough to know that pride goeth before 
a fall, or have we sense enough to wisely use our 
wealth as trustees for the world, in stamping out 
disease, in preserving ocean life, in studying the 
climate of the world, in building the beacons of the 
air, in educating men of science? It would be selfish 
for this audience to suggest that Germany pay part 
of her debts by giving scholarships in the advanced 
work of the universities to 400 of the American geolo¬ 
gists out of work, yet it would accomplish a threefold 
object—not only relieve unemployment, but help Ger¬ 
many's task of paying reparations and improve our 
geologic skill. 

So I do not emphasize this, but I would urge that 
it is senseless as a nation to shut our eyes and content 
ourselves with saying, “They borrowed, let them pay/' 
without considering bow they are to pay. 

I have wondered if the policy of counting every 
admixture of the white and black races as black, 
ing free marriage between black and colored and 
checking marriage between colored and white 
not entirely prev^ting breeding) was intdiigent and 
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would not inevitably and mathematically lead to a 
larger and lai^er preponderance of colored with more 
or less white blood; whether our attitude toward the 
Indians (which has led to persons like Mrs. Woodrow 
Wilson, Calvin Coolidge, Vice-President Curtis, and 
others) was wiser. 

The American people are cramped by legislation 
and by a respect for tradition in the legal profession, 
which is not without advantage in retaining what is 
good from the past, and geologists are evolutionists 
rather than revolutionists. But it hinders greatly 
that adaptation to changing conditions which one 
finds in the frontiersmen. 

It made it very hard to change the laws suited for 
tlio wet climate and rural conditions of England and 
the Emerald Isle regarding water rights so as to have 
a code suited to a land which is worthless without 
irrigation, or to handle the problems when great cities 
Kjnmd tens of millions and reach out tens of miles to 
remote vratersheds crossing state lines for their water. 

The great works of the present, like the Chicago 
drainage canal, affect men from Georgian Bay on the 
north side of Lake Huron to New Orleans. They 
are not state matters. 

So again the flood of oil, due to the way in which 
you petroleum geologists have so successfully, too 
successfully, applied your science to the development 
of national resources, can not be handled by indi¬ 
vidual state action any more than can a Mississippi 
flood. 

In these days of automobiles, to say nothing of air¬ 
planes, when in our smaller New England states a 
man can be in five states in an afternoon, is talk 
about throwing the control of the liquor traffic back 
into the hands of the states the buzzing of the June- 
bngf 

Again, facing the problem of unemployment, modi¬ 
fied as it is by the enormously increased powers of 
production, is it not necessary that some planning be 
done as to what and how much shall be produced? 
If some new invention puts whole communities out of 
business through no fault of their own, as the inven¬ 
tion of rayon silk has crippled the making of cotton 
stockings, would it be too much to demand part of the 
invention royalties to rehabilitate and to teach those 
thrown out of work some new and useful work? 

Should any one out of work bo helped until he had 
been examined for the work to which he is pre¬ 
adapted? Possibly he may be out of work because 
he is no good at the job into which he drifted. Should 
a prerequisite for a dole be four hours a day of 
study? 

All these are questions which require sound sense, a 
spirit proposed for progress, but guided by the ex¬ 
perience of the past. 


Fifty years ago Dr. Penrose and I were in JEIarvard 
together. Little did I dream that I should succeed 
him as president of the Geological Society of America, 
or that he would leave the society the magnificent 
endowment that will bo a monument to his memory, 
more enduring than any erected in a cemetery. In 
the first place, there was no such society. In the 
second place, he was a freshman when 1 was a sopho¬ 
more, and got his bachelor’s degree a year later than 
I, though he received the degree of doctor of philoso¬ 
phy from Harvard two years before me, having the 
practically unique distinction of obtaining it at Har¬ 
vard in two years after the A.B. 

Now the laige endowment brings to the Geological 
Society new conditions. Shall it be adaptable or 
eutopotropic ? While I do not forget that word of 
our Saviour, “Where the carcass is there are the 
buzzards gathered together,I have faith to believe 
that we have sense enough to be eutopotropic, and will 
find in these larger conditions room for worthy ex¬ 
pansion, that the new conditions may be to us aa the 
expanding shell to Holmes’ chambered nautilus; 

Build thee more stately mausions 
Oh, my soul, 

Ab the swift seasons roll. 

Lot eacJi now temple, nobler than the last, 

Shut thee from heaven with a dome more vast. 

Environment, heredity—these are not all the factors 
in evolution. We must add our individuality as 
lielmBman. Some of you have doubtless seen a yacht 
race. As a son of the Old Bay State, let me close 
with the following sonnet, dedicated, with his permis¬ 
sion, to probably the most skilful helmsman in the 
United States, Clmrles Francis Adams—a sonnet 
which g^ves a picture of the three factors in evolu¬ 
tion. Besides heredity and environment we have in¬ 
dividuality—eutopotropism--&enBe enough to steer a 
skilful course, sense enougli to find the fastest track. 

Thk Race 

Ofa, see the sloops with sails that flash out bright 
Against the ruffled sea and grayer sky 
Along the horizon, when the waning light 
Blrikofl fairly on the mainsails towering high. 

They vanish as they come about to tack— 

First one and then another, as for each 
The helmsman picks her individual track, 

Knowing his own boat’s sails and lines and reach, 

So, studying wind and wave and rip and tide, 

Toward the desired haven they beat in. 

Be breeze adverse or light, yet on they glide, 

The skipper’s wit counts much the race to win. 

Our forebears give the boat, but we must steer 
Across life’s seas, though weather foul or clear. 
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GEORGE EASTMAN 

Thb press and the public seemed instinctively to 
realize that Mr. Eastman’s last message work is 
done; why wait?” and his dramatic termination of his 
career formed a fitting end to a remarkably consistent 
life. Certainly it is true that his close friends and 
associates view this ending as the final triumph of a 
man who all through life made his own way, made his 
own decisions and courageously followed the line of 
his convictions. Consider for a moment the full sig¬ 
nificance of his last words. He had invented the mod¬ 
ern photographic plate; he had invented the photo¬ 
graphic film; he had made the kodak a household ob¬ 
ject throughout the entire world; be had created a 
great business; he had established a great research 
laboratory which had strikingly fulfilled his faith in 
it; he had selected certain fields of education, health 
and art to which he had devoted his fortune for the 
benefit of the entire world; he had satisfied his in¬ 
stinctive desires for the excitement of exploration and 
big game hunting; ho had no close relatives; the in¬ 
firmities of old age had come upon him and were 
about to master him. He who had always been his 
own master remained so to the last. 

George Eastman was born in Waterville, Oneida 
County, New York, on July 12,1854, and lived there 
until ho was six years of age, when his parents, Mr. 
and Mrs. George W. Eastman, went to Hoebester, 
New York, to live, where in 1842 his father had 
founded Eastman's Commercial College. The father 
died two years later, leaving Mrs. Eastman without 
funds and with the eight-year old boy. By dint of 
hard work and self-denial Mrs. Eastman kept the boy 
in school until he was 14, when he became an office 
boy for Cornelius Way dell, a Rochester insurance 
agent. He stayed with the firm two years and then 
went wdth Buell and Brewster, afterwards Buell and 
Hayden, insurance agents. He studied at home in 
the evenings and later became a bookkeeper in the 
Rochester Savings Bank. It was while he was em¬ 
ployed tliere that he began in his leisure hours ex¬ 
perimenting with those photographic developments 
which were the foundation on which was built the 
Eastman Kodak Company. 

In the very beginning period of Mr. Eastman's ex¬ 
periments, there were boarding with his mother a 
Colonel and Mrs. Henry A. Strong. Mr. Strong was 
a well-to-do partner in a whip manufacturing firm* 
He became interested in Eastman's exporimenta and 
his careful calculation as to what might Ho ahead in 
the photographic industry, and in 1881 he made an 
investment of $1,000 in Mr. Eastman's businese, fol¬ 
lowing it shortly afterward with an additional $5,000. 


For some years Mr. Eastman and CoUm^ Strong 
were business associates and together went through 
some of the early trials and tribulations of the busi¬ 
ness, for the story of the growth of the Eastman 
Kodak Company was not without its trials and tribu¬ 
lations, as the following illustration will show. 

Late in 1881 or early in the following year, the out¬ 
put of the Eastman plant had risen to about $4,000 
worth of plates a month, all of which were shipped to 
wholesalers, who allowed the unsold plates to accumu¬ 
late throughout the winter. Suddenly it was found 
that the Eastman plates had lost their sensitiveness, 
and complaints began to pour in on the young manu¬ 
facturer. At great cost he called in and replaeed all 
the defective plates. 

Shortly after this episode another calamity came 
upon the company, for the art of making plates 
seemed to have been lost. The plates fogged easily 
and lacked sensitivity. During this period Mr. East¬ 
man slept in the laboratory and carried out 469 ex¬ 
periments, all of them failures, in an endeavor to 
locate the cause of the trouble. During this time ho 
became so nervous that he could not sleep, and lay 
awake at night reading cowboy and detective stories 
in order to rest his mind. Finally, after having been 
carried into debt, it was discovered that the difficulty 
was due to a defect in some of the constituents which 
had been purchased in a large order. Thereafter Mr. 
Eastman always made careful experiments in order to 
test new lots of material ordered for his film. 

An eager and active research man himself, Mr. 
Eastman was always on the lookout for new ideas or 
developments from other sources, end gradually added 
to his staff young men from all over the United States 
and England who had shown the ability to contribute 
new ideas and developments to the photographic art. 
In this connection, he established his research lab¬ 
oratory, and his vision is shown by the fact that he 
stated that he did not expect results from it for ten 
years. His faith, however, has been amply justified 
by the development of new photographic produets. 
In fact, only a few months ago Mr. Eastman 
pressed to the director of his research laboratory, Dt. 
Mees, his feeling of satisfaction in the fundamentiftl 
strength of the company. He said that never before 
bad such a fine lot of new products been put out and 
never before had the organization of the eompaay 
been in so satisfactory a condition. He felt that the 
future success of the compamy was assured. 

In Ibe recent biography of George Eastman by Carl 
Ackerman it is stated that by the winter Of 1879^10$$ 
lb. Eastman had established four f 
ness principles upon which he was to 



company* Vm%f prodaation in large quantitieB by 
maohmeiy; seootid» lov prices to increase the useful- 
nese Of his products; thirds foreign as well as domestic 
distriburion; fourth, extensive advertising as well as 
selling by demonstration. It was fundamental in his 
business policy that service should be given to the 
public. This is illustrated in the watchword in the 
early days of the kodak: ^^ou press the button; we 
do the rest” It is illustrated now by the service on 
film and by the sale of kodaks which, after all, are 
simply a service and a means to increase the film in¬ 
dustry since it is the film and plate industry which is, 
and always has been, the backbone of the biisiness. 

Mr. Eastman has been one of the world’s greatest 
philanthropists. His benefactions during his lifetime 
exceeded $100,000,000, with $12,500,000 more added 
in his will. His first contribution to education was 
made in 1887 when he sent fifty dollars to the Me¬ 
chanics Institute in Eochester. It was a modest sum, 
but it was the genesis of his giving. His salary as 
treasurer of the company was at that time under sixty 
dollars a week. Even at this early period in his 
career, he had strong convictions in regard to the re¬ 
lationship of the individual to the oonununity. 

By far the largest of Mr. Eastman’s isontributions 
have been to the Massachusetts Institute of Technol¬ 
ogy and to the University of Rochester. He also made 
important contributions to the Tuskegee and Hamp¬ 
ton Institutes for education of the Negroes. He felt 
a pride in, and a responsibility for, the city of Roches¬ 
ter, and made notable contributions for the benefit of 
that community, chief of which are the Eastman 
School of Music and contributions to the medical cen¬ 
ter of the University of Rochester and the dental 
clinic. In recent years he had also established dental 
clinics in several foreign countries. It is said that his 
interest in so doing was due in part to his desire to 
make some contribution for the benefit of people in 
those countries in which the basinesB of the Eastman 
Kodak Company had prospered in its foreign con¬ 
tacts. 

It is very certain that Mr. Eastman’s philanthropies 
were never the result of emotionalism or sudden fancy. 
They were carefully thought oat and calculated. They 
wme generally prmded by a long study of the situa¬ 
tion on his part before the recipient hod any idea of 
what was in his mind. They generally came not as 
the result of a request to Mr. Eastman for assistance, 
but as the result of Mr. Eastman’s own independent 
study of situations in which he felt that his wealth 
wouM be of benefit to the public. 

first interview with Mr. Eastman thirty years 
ago, Ensh Rhees, of the University of 

was told by Mr. Eastman; ^Tou know, 
Mr, % nm not iatereetad in higher education.” 


40fi 

At a part of the story of what caused Mr, East* 
man to change his mind on this point and to become 
one of the greatest of all benefactors of higher eduoa* 
tion is given in the history of his growing interest in 
the Massaohusetts Institute of Technology. 

In 1891 Mr. Eastman asked Professor Thomas M. 
Drown, of the Massachusetts Institute of Technology, 
to “select a young chemist from the graduating elaas 
who oan devote some attention from now until gradu* 
ation to photographic chemistry. I do not want any¬ 
one who is not painstaking, thorough and thoroughly 
reliable. Harnm-scanim youths are not of any ac¬ 
count in this business. I have a great deal of confi¬ 
dence in the material you turn out of your institu¬ 
tion.” 

During the next few years Eastman engaged several 
graduates of the Massachusetts Institute of Technol¬ 
ogy and his enthusiasm for this “material” increased 
to such an extent that he began to read the annual re¬ 
ports of President Richard C. Maclaurin and to study 
that system of teohnicol education. He continued for 
nearly twenty years to observe the value of technically 
trained men and posted himself in the history of this 
institution. 

Finally, in 1912, Mr. Eastman expressed a desire to 
meet the president of the institute, and a meeting was 
arranged at the Hotel Belmont in New York City. As 
a result of that meeting Mr. Eastman wrote to the 
president that be was prepared to give the institute 
as a building fund the sum of two and one half mil¬ 
lion dollars, asking that his gift be anonymous, as he 
wished to avoid all fuss, his one object being to see a 
good thing done and not to hear people talk about it 
In referring to his interview with Mr. Eastman in 
New York, Dr. Maolanrin wrote: “I could not fail to 
be impressed with his capacity to go to the heart of a 
problem quickly and to see immediately what the main 
points were and to keep to them in later discussions— 
an impression increased by later intercourse.” Later, 
in 1913, Mr. Eastman increased his subscription to the 
building fund by five hundred thousand dollars, mak¬ 
ing his total initial gift three milllion dollars. 

For eight years after the initial gift, the name of 
the donor remained simply “The Mysterious Mr. 
Smith,” and it is possible that it would never have 
been divulged had not a later gift in 1910, which ne^ 
oessitated the transfer of a large amount of his owi;i 
Eastman Kodak Company stock, made it inevitable 
that bis connection with the gift would be discovered. 
Particularly throughout the construction and equip¬ 
ment period of the new technology, but also clear up 
to the end, Mr. Eastman maintained his very keen in¬ 
terest, in the progress of the institution. Yet with aO 
this intete^^ so far as I know, Mr. Eastman has never 
visitod the institute, except on two or possibly thf«e 
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occasions, and on those occasions he came unrecog¬ 
nized and left unknown except for the president and 
a very few of his associates. Wo have here a truly 
remarkable record. First, a study of the record and 
work of the M. I. T. for a period of twenty years, 
then a period of continued contributions to the in¬ 
stitute amounting to more than twenty million dol¬ 
lars over a second twenty-year period, and yet during 
all this time only two or three brief and almost secret 
visits to the object of his benefactions. And yet this 
does not mean that he did not pay close attention to 
the progress of the institution. His letters to Presi¬ 
dent Maclaurin are ample evidence of his very keen 
insight and sympathy with the educational problem. 
In my own single visit to Mr. Eastman about a year 
ago, 1 was astonished by his keen questions in regard 
to certain of the funds of the institute and their pres¬ 
ent utilization. 

Mr. Eastman’s last gift to the institute was his 
contribution to the Technology Student Loan Fund. 
Until last year he had consistently refused to allow 
his name to appear on the great buildings which bis 
gifts have made possible. The corporation of the in¬ 
stitute voted that in recognition of his generosity, the 
great court about which the main building is built 
should be designated as Eastman Court. Within the 
past year Mr. Eastman consented to allow his name 
to be placed upon the now Physics-Chemistry Re¬ 
search Laboratories, which are therefore to be known 
as the ^'George Eastman Research Laboratories.” 

At various times Mr^ Eastman indicated his reasons 
for giving so generously to the Massachusetts Insti¬ 
tute of Technology. To a Post reporter he gave the 
following explanation: ^‘Because Technology has two 
of the elements necessary for a great educational in¬ 
stitution. First, its faculty, and second, the body of 
students. It lacked only the third great need of a 
successful educational institution—money. The same 
money might have been spent to start another school 
elsewhere, but such a school would lack these neces¬ 
sary elements—faculty and students; and a new 
school even with money might never have been able to 
supply them as Technology was and is. For many 
years I had been coming in contact with men from 
Technology, many of them right in my own employ 
here in this company. I'd been watching the progress 
of Technology for some time—I like to study things— 
and my special interest in Technology was due, no 
doubt, to the fact that I was constantly coming in 
contact with the men who had come from there, I 
bad been watching the treasurer's reports from Tech, 
too, and so when I came to the conclusion that it was 
time to help Technology, I asked for an interview 
with President Maclaurin.” 


Of the various reasons given by Mr. Eastman for 
his gift to Technology, three stand out in special 
prominence ; 

(1) His appreciation of the needs of technical edu¬ 
cation of the highest type. He had seen this in his 
own business and observed it in others and believed 
that this need would be far greater in the future than 
in the past. 

(2) His belief in the value of scientiflo training 
for executives. He knew, of coarse, that a good ex¬ 
ecutive, like a good poet, is bom and not made, but 
he believed that his training can contribute largely to 
his effectiveness, and his experience with men that he 
had employed demonstrated to him that men with a 
scientific training, and of course the right qualities of 
temperament and character, make flrst-claas execu¬ 
tives. 

(3) His recognition of the duty of a man whose 
business is national to support national institutions 
and not only local ones. 

President Rush Rhoes, of the University of Roches¬ 
ter, to which Mr. Eastman's gifts exceed even those to 
the Massachusetts Institute of Technology, has kindly 
given me his estimate of outstanding characteristics 
of Mr. Eastman's philanthropy, based upon close per¬ 
sonal relations with Mr. Eastman for a period of 
more than thirty years. The following paragraphs 
are quoted from President Rhees's letter: 

‘‘The first outstanding characteristic feature of Mr. 
Eastman's philanthropy, in my opinion, was his ac¬ 
cessibility. I believe that beyond any other generous 
man of wealth, ho saw every appeal that came to his 
office. He maintained no barrier of subordinates 
through whom alone he could be reached. By this I 
do not mean that you could walk up to his office and 
go in. Of course his secretaries protected him, and 
written appeals would very frequently be routed 
speedily to a scrap basket, but I believe that all ap¬ 
peals came under his eyes. 

“The second oharacteristio that has impressed me 
was his independence in reaching decisions on philan¬ 
thropic projects. Here in Rochester it has for many 
years been a commonplace remark that if he said with 
reference to any proposal ‘I am not interested,' then 
that answer was final, nine times out of ten. Hia in¬ 
dependence of mind showed itself, however, in the 
tenth case, in which, having studied the matter fur¬ 
ther, he changed his mind, and having changed his 
mind, would be likely to act with extraordinary broad¬ 
ness of vision. In my first interview with Mr. East¬ 
man, thirty years ago, the remark with whieh he 
opened the conversation was Tou know, Mr, Bhees, 
1 am not interested in higher education.’ Teohf as 
well as Rochester, has had very eonviuoing evidence 
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that in that particular he changed his mind, and also, 
having changed his mind, he proceeded to think of 
higher education on a scale that fairly astounded its 
advocates. 

had another experience of the same sort in 1919 
after he had made his initial gift for the School of 
Music. At that time we undertook to raise a fund of 
one million dollars to enable us to cancel deficits ac- 
cumulated during the war period. I went to Mr. 
Eastman, among others. His first reaction, os firm as 
it was courteous, was ‘I don’t expect to give any more 
money to the University of Rochester.’ To which I 
replied, do not blame you at all; you have done 
marvelously ns it is.' Then wo talked over the prob¬ 
lem a little further, and he answered, ‘Of course Fll 
chip in/ and gave mo one hundred thousand dollars, 

“Third: I have referred to the broad scope of his 
conception of institutions in which he was interested. 
I remember his telling me with a great deal of pride, 
on that occasion when he remarked that he did not 
expect to give Rochester another dollar, that he re¬ 
garded the Institute of Technology as the greatest 
educational institution in the world. You know bet¬ 
ter than anyone else how much be had then done and 
has since done to insure the realization of that con¬ 
ception. 

“Fourth; When he made his great distribution of 
property in 1924 to you, Hampton, Tuskegee, and to 
us, I remarked to Mr. Hart, who was in Rochester for 
the execution of the agreement, ‘Did you ever know 
anyone who “bunched his hits” like Mr. Eastman f 
and Hart agreed that he never had. 

“This might constitute a fourth characteristic. He 
did distribute his philanthropies widely, particularly 
here in Rochester, But he apparently preferred to 
concentrate hia larger interests in a very few places. 
Relatively speaking, his gifts to Hampton and Tusko- 
gee were phenomenal. I believe that they were due 
to the confidence inspired in him by Booker Wash¬ 
ington, to which confidence Moton succeeded on Wash¬ 
ington’s death. 

“In explaining his very large allocation of the 1924 
funds to the University of Rochester, ho expressed the 
conviction that Rochester was all set to become one 
of the beat, though not necessarily one of the largest, 
universities in the country. 

“Fifth: If you have read Ackerman’s life of East¬ 
man you must have been impressed with the very early 
conception of his business enterprise in international 
terms. I think that he carried over that natural atti¬ 
tude of mind in determining his chief gifts for edu¬ 
cation. 

“Sixth: I would like to supplement what 1 said 


above concerning his independence in forming his own 
decisions by confessing that I take unalloyed delight 
in a statement which Mr. Eastman made, after the 
1924 distribution of his wealth, to a reporter who was 
interviewing him and asking why he did so much for 
the University of Rochester. Hia answer was, ‘Mr. 
Rhees never asked mo for a dollar!’ I cherish this 
with delight, because it is not strictly true. I did ask 
him for money at that first interview when ho told me 
be was not interested in higher education. I also 
asked him for help at that later time when he told me 
he never expected to give any more money for Roches¬ 
ter. But these are the only two occasions. The first 
resulted in a gift of seventy-five thousand dollars; 
the second, as T have stated, in a gift of one hundred 
thousand dollars. But, to paraphrase the words of 
the parable, What are these among so many other mil¬ 
lions which have come to our hands 

Mr. Eastman’s feeling of pleasure and satisfaction 
over his philanthropies is indicated by the following 
sentence from a letter in which he refers to another 
educational benefactor: “I think that both he and I 
have good reason to feel that the money we distributed 
will produce more important results than if spent in 
almost any other way.” 

Mr. Eastman lived quietly alone in the big house on 
East Avenue, just outside the city proper. It is in¬ 
teresting and pleasant to know, in recalling the self- 
denials and hardships of his mother during the early 
years of her son’s life, that she also resided in his 
beautiful home before her death. In fact, lie built 
and furnished the house as a home for his mother. 
Since 1905 most of his activities radiated from there. 
Throughout the house are paintings by Millet, Wins¬ 
low Homer, Corot and others, and for many years his 
home was open to musicians, artists and Bportsmon. 
In the museum on the third floor are his trophies 
from Africa, Alaska and other sections. In the spa¬ 
cious conservatory palms and flowers in endless pro¬ 
fusion give color and variety to the scene. Here his 
guests listened to the organ and other music that he 
provided for the entertainment of his friends, while 
good-naturedly professing to be a “musical moron.” 
Here his body lay in state preceding the final funeral 
services. 

His death came on March 14, 1932, in the East 
Avenue mansion. He died as he had lived—^thought¬ 
fully, purposefully and with careful attention to de¬ 
tails. The world will always hold his memory in 
warm and admiring regard, and continue to honor the 
name of George Eastman. 

Karl T. Compton, 
President 

Mabsaohubbttb Institute of Technology 
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THE COPYRIGHT BILL 

The Copyright Bill introduced in the Senate by 
Senator Hebert, of Rhode Island (S. 376) is substan¬ 
tially the same as the Vestal Bill of 1936-31, which 
was passed by the House at the lost session and was 
being considered by the Senate in the closing days of 
the session. 

The Copyright Bill favorably reported by the House 
Committee on Patents April 5, and referred to the 
Committee of the Whole House on the state of the 
Union, was introduced on March 10, 1032, as H. R. 
10364 and later in amended form as H. R. 10740 
and H. R. 10976, by Representative William I. 
Sirovioh, of New York, who, with the shift in control 
of the House, succeeded the late Mr, Vestal as chair¬ 
man of the Committee on Patents. 

Of the two the House Bill is the bettor bill. It 
was drawn from the standpoint of author and artist 
rather than from that of book and music publisher 
and distributor; is simpler, more direct, and a better 
piece of draftsmanship. It makes no reference to 
the International Copyright Union, but the adoption 
of the bill would, in the opinion of the State Depart¬ 
ment, clear the way for ratification of the Rome Con¬ 
vention by the United States, if the Senate were 
favorable to such action. 

It outlaws piracy, recognises property right as dat¬ 
ing automatically from creation of the work or from 
first public presentation, does not make registration 
compulsory but encourages registration by restricting 
the damages that can be secured for infringement of 
copyright if the work has not been registered; gives 
the author the right to sell different aspects of bis 
copyright to different parties so that he can dispose 
separately of publishing rights, dramatic rights, 
motion picture rights, radio and television rights, etc. 
The term of copyright is named as fifty-six years 
from the date of first public presentation. 

American authors are still required to have their 
works printed in America os a condition of copyright. 

The bill still favors the corporation over the indi¬ 
vidual in the vague and doubtful provision that '^in 
the absence of agreement to the contrary where any 
copyrightable work is created by an employee within 
the scope of his employment, his employer shall be 
considered as the author of the work.’’ Whether the 
writing of a book on physics by a university professor 
of physics would be ‘^within the scope of his employ¬ 
ment^’ would be for the courts to determine. 

The greatest defect in the bill is a provirion in¬ 
herited from preceding bills known as the ^^book pvo- 
hibiUon clause,” which in the present bill is eamou- 


fiaged und^ a section entitled 'impounding.” In the 
effort to put the purchasing power of the American 
market into copper-riveted marketable form, so that 
it can be the subject of contract between American 
publishers and English authors or publishers, and 
under the mistaken assumption that additional oppor¬ 
tunity for labor is thereby provided for the American 
workman, the bill prohibits the individual Amerioan 
citizen from ordering a single copy, for his own use 
and not for sale, direct from London or Edinburgh, 
Toronto or Sydney, of a book published in English 
by an author in his own country (even though the 
American citizen is willing to pay at his own costs 
the duty imposed on such importation by his own 
laws), if an American publisher has secured the right 
to publish an Amerioan edition when he is ready to 
do so, under penalty of impounding at port of entry 
and eventual confiscation. 

As a result of the continued opposition to this pro¬ 
vision the grudging oonoession has been granted that 
the citizen may exercise his right, provided he has 
first made application to the holder of the right of 
American reprint and the American publisher de¬ 
clines, or in ten days fails to signify his willingness, 
to procure the desired book for the citizen at a time 
not specified, with no penalty for delay, at a price 
equivalent to the foreign retail price plus transpor¬ 
tation charges and customs duties. 

Not 10 per cent, of boohs in English published 
abroad are reprinted in this country. The number of 
individuals who buy books without seeing them and 
without solicitation, on their own initiative^ is reio^ 
lively small. Yet to put a stop to this negligible 
trickle of foreign trade which might still flow over 
tariff walls, it is proposed to destroy a fundamental 
liberty of the citizen to trade in the markets of the 
world, so far as reprinted English books are coiir 
cerned, a restriction on individual liberty for whibb 
there is no parallel in the legislation of any country; 
and for the negligible and doubtful good, thereby to 
be attained, to subject all legitimate foreign bodk 
trade to intolerable red tape and delay. The repre¬ 
sentative of the Publishers’ Association at the public 
hearing stubbornly opposed the proposal to give the 
indi^dual scholar the same right that has beeu Anally 
conceded to libraries and to the United States Govern*' 
mfant itself, in the case of books for its own use, and 
the author of the bill at the public hearing, upon eoa^ 
elusion of the reading of a memorandum by Dr* 
Uewellyn Raney against the provisioa, anbmitted 
writing on bdmlf of the American Asso^tton for tlif 
Adymmenmt of Sdenoe, made the riatemeht that ^ 
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provinoa mtsi in the bill beeaiiM) the Amer- 

ioan Federntum of Labor demanded it. 

JOHK H. MaoCeaokbvt 

AKJBEXOaN COUKOU. ON EDUCATION^ 

Wasbivoton, D. C. 

PROGRESS IN RESEARCH AT MELLON 
INSTITUTE DURING i93i-3a 

Aooobding to the Nineteenth Annual Report of the 
director, Dr. E. R. Weidlein, to the trustees of Mellon 
Institute of Industrial Research, Pittsburgh, the sum 
of $722,541 was received by the institution from in¬ 
dustrial fellowship donors during the fiscal year ended 
February 29, 1932. The total amount of money ap< 
propriated by donors to the institute for the past 21 
years was $8,277,018, all of which was expended 
in defraying the cost of scientido investigations 
conducted for these companies and associations. 
Throughout the year covered by the report, 76 in¬ 
dustrial fellowships, employing 176 investigators and 
engineers, were in operation. At the close of the 
year 58 fellowships were active, and of these 28 have 
been at work for 5 years or longer and 13 have con¬ 
cluded more than 10 years of research. 

In reviewing the progress that has been made since 
1911, when the industrial fellowship system was estab¬ 
lished at the University of Pittsburgh, Dr. Weidlein 
points out that the Mellon Institute has had fellow¬ 
ships on 230 distinct subjects, on which 775 sciontists 
and engineers have been engaged. In all, during the 
period 1911-1932, 313 fellows and 357 fellowship 
assistants of the institute have completed their ser¬ 
vices to science and technology in the institution and 
have entered the delds of industiy and education. As 
trained additions to the forces of manufacturing and 
teaching, these men, Dr. Weidlein says, constitute the 
institute's greatest contribution to humanity. 

The fellowship achievements of 1931-32 are sum¬ 
marized in the report, special attention being given 
to the research advances made by the Air Pollution 
Investigation, the Multiple Fellowship on By-Product 
Coke, the Iodine Investigation, the Organic Synthesis 
FeUowship, the Petroleum Production Fellowship, the 
Protected Metals Fellowship, the Sted Fellowship, the 
Sugar Investigation and the Fur FeUowship. The ac¬ 
tivities of the institute’s department of research in 
pure chemistry are also described. 

During the calendar year 1931, members of the in¬ 
stitute made the following additions to the literature: 
2 books, 4 boUeUns, 39 research reports and 33 other 
papesB* Twenty^two U. S. patents and 33 foreign 
pa^ia were issued to fcdlows. lists of publications, 
and copies of Dr. Waidlein’s report for 
1931^ ^ be of idiarge to laboratory di- 

veeto^ Hbrarians and acienee teaehem upon request. 


The eohstrueUonal work on the institute’s new 
building is said to be proceeding satisfactorily; it is 
thought that this edifice will be completed and ready 
for occupancy in the summer of 1933. 

PRINCETON CHAPTER OF SIGMA XI 

Thb sixtieth Chapter of Sigma Xi was installed at 
Princeton on March 19, 1932, and includes faculty 
members and students of Princeton University and 
staff members of the Princeton branch of the Rocke¬ 
feller Institute for Medical Research. Dr. L. B. 
Wilson, national president, and Professor Edward 
Ellery, national secretary, were present to conduct 
the ceremonies. The installation took place in the 
historic faculty room in Nassau Hall, after which 
followed a banquet in Procter Hall of the Graduate 
College. 

Twenty-six members of the faculty were initiated 
to full membership. Fourteen others were elected to 
membership, but wore absent at the time of the 
initiation. Forty-two Sigma Xi members from other 
chapters, who are now on the Princeton faculty, affili¬ 
ated themselves as charter members of the new 
chapter. 

The officers elected for the first year were: 

President .G. H. ShuU 

Vice-President .E, N. Harvey 

Secretary .Paul MacClintock 

Treasurer .JE. E. Caley 

Commitieeman/6 yeaxe .A. M. Greene, Jr. 

Commit teeman, 2 years B. W. Glaser 

Committeeman, 1 year .A. F. Buddington 

The presidential address by Dr. L. B. Wilson was 
“The Cultural Implications of Research in the Sci¬ 
ences.” 

Eight visiting delegates were present as follows: 


Chapter Delegate 

Brown.Leonard Carmichael 

Columbia.J. W. Barker 

Lehigh...Gilbert Doane 

New York University.H. Austin Taylor 

Pennsylvcuiia.Charles W. Burr 

Rutgers.M. A. Chrysler 

Bwarthmore...-.Edward H. Cox 

Yale.....L. L. Woodruff 


THE OHIO ACADEMY OF SCIENCE 
Thb Ohio Academy of Science will hold its forty- 
second annual meeting at the Ohio Wesleyan Univer¬ 
sity, Delaware, on April 28, 29 and 30, under the 
presidency of Dr. Alpheus W. Smith, of the Ohio 
State University. The program of the meeting, ae 
now being formed, wiU follow in a general way thoim 
of other years, whirii is to say, a short business inas- 
sion of the academy will be held eariy Friday morn¬ 
ing followed by a general seientifle session to be ad- 


















406 


scimcE 


VofU 75, Ko. 1946 


dressed by distinguished scientists on topics of general 
interest; the afternoon will be devoted to sectional 
meetings, seven in all; and Friday evening will be 
given over to the annual dinner following which the 
presidential address will be given and possibly other 
interesting features, including a social acquaintance 
hour. Saturday will be devoted mainly to an ad¬ 
journed business session and tlie completion of the 
sectional programs and for such diversions, social and 
otherwise, as may be provided by the local committee, 
including a trip to the famous Perkins Observatory. 

The preparation of the sectional programs is in 
the hands of the several vice-presidents, as follows: 

Zoology, Dwight M. Doljong, the Ohio State Univer¬ 
sity, ColumbuB. 

Botany, Arthur T. Fvous, Miami University, Oxford. 

Geology, E. M. Spicker, the Ohio State University, 
Columbus, 

Medical Sciences, Shiro Tashiro, University of Cincin¬ 
nati, Cincinnati. 

Payohology, Horace B, English, the Ohio State Uni¬ 
versity, Columbus. 

Physical Sciences, Forrest B. Tucker, Oberlin College, 
Oberlin. 

Geography, Eugene Van Cleef, the Ohio State Uni¬ 
versity, Columbus. 

It is worthy of note that the last mentioned sec¬ 
tion, “Geography,” is a new section and meeting for 
the first time with the academy. As the “baby” of the 
aoademy it is attracting considerable attention to 
itself I 

The early arrivals on Thursday will find ample pro¬ 
vision for their comfort and pleasure in the way of 
excursions about the city in the afternoon and pos¬ 
sibly un informal talk or lecture by some well-known 
member of the academy or invited guests, followed 
by a social hour, 

The local arrangements arc in the hands of the fol¬ 
lowing committee: Claude E. O'Neal, chairman, Allen 
C* Conger, Philip C. Edwards, C. TV* Jarvis, Edward 
L. Rice, William E. Rieeken, Lor in A. Thompson, Don 
B. Watkins and Ix)uis G. Westgate. 

William H. Alexander 
Secretary 

SOCIETIES AND SECTIONS MEETING AT 
THE SYRACUSE MEETING OF THE 
AMERICAN ASSOCIATION 

Plans are rapidly shaping together for the sec¬ 
tional meetings and those of associated societies for 
the summer meeting of the American Association for 
the Advancement of Science to be held in Syracuse 
from June 20 to 25. 

Thus far seventeen organizations have signified their 
intention of cooperating to make this meeting a suo- 
oeesful one. Section A (Mathematics) has plans for 


at least two sessions. It is expected that each invited 
speaker will have an hour for discussion on a selected 
topic* Professor W. A. Hurwitz, of Cornell, and 
Professor H. N. Gehman, of Buffalo, have accepted 
invitations to speak. 

The American Chemical Society will hold a regional 
meeting in connection with Section C. A symposium 
on “The Effect of X-Rays on Biological Life” is 
planned for Friday morning, June 24. Members of 
Section B (Physics), Section F (Zoological Sciences) 
and Section N (Medical Sciences) will undoubtedly 
participate in this symposium. Friday afternoon and 
Saturday morning will be devoted to selected papers. 
The papers on Saturday morning probably will be of 
greater interest to industrial chemists. 

Section E (Geology and Geography) is plaiming 
several interesting field trips. It is expected that 
competent guides will lead these trips and deliver 
abort talks at points of geological interest. The Eco¬ 
logical Society of America will meet with Section F 
(Zoological Sciences). The zoologists expect to hold 
programs on Tuesday, Wednesday and Thursday. 
Several field trips arc planned. The section of New 
York around Syracuse offers exceptional facilities for 
excursions and field trips for zoologists, botanists and 
geologists. 

Several societies are lending their support to Sec¬ 
tion G (Botanical Sciences) and their field trips with 
round table discussions promise to be most interest¬ 
ing. Leaders have been selected for each field trip. 
Each of these is now busily engaged in working up 
the discussion material for his meeting. Among the 
societies and organizations which have thus far prom¬ 
ised cooperation in making this on exceptional sum¬ 
mer meeting for Section G are: The Botanical So¬ 
ciety of America, American Fern Society, Torrey 
Botanical Club, Syracuse Botanical Club, Geneva Ex¬ 
periment Station, Brooklyn Botanical Garden and the 
Botanical Department of the New York State CoUeg® 
of Agriculture at Cornell. 

The psychologists of upper Now York will meet 
with Section I (Psychology) for a two-day program. 
One symposium will be devoted to industrial payohol¬ 
ogy and another to mental hygiene. Professor Ed¬ 
ward Lee Thorndike will give one of the association's 
general evening lectures. 

Plans have been made for holding at least two sywr 
posia in connection with Section K (Social and Eco¬ 
nomic Sciences); one on '^Statistics in Relation to 
Social Science.” The title for the second symposium 
baa not been announced os yet. An excursion to the 
statistical laboratory of Professor F. A. Pearson and 
Professor G. F. Warren at Cornell will be a feature 
of the meeting. The affiliated Econometric Society, an 
international society for the advaneemaat of eoonKmiie 
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theory in its relation to statiatics and mathematice, 
will organize at least two symposia* The president^ 
Professor Irving Pisber, will lead a symposium on 
“Money^' and will present a paper. A symposium 
on '^Demand’’ is also being organized. 

Although no affiliated or associated societies are 
meeting with Section M (Engineering), the section 
plans two very interesting symposia; one on “Indus¬ 
trial Engineering*' and the other on “Aerial Pho¬ 
tography.” 

Every effort is being expended to make the Section 
N program one of the strongest in years. Several 
organizations are planning programs either of their 
own or with Section N. Among those meeting with 
the section are the Society for Experimental Biology 
and Medicine (Western New York Branch), Radio¬ 


logical Society of America, the American Soeiety of 
Baoteriologists (Central New York Branch), Onon¬ 
daga County Medical Society and the Syracuse Acad¬ 
emy of Medicine. 

The northeastern section of the American Society 
of Agronomy is meeting for two days, one at Geneva 
and one at Cornell. This, in connection with the sym¬ 
posium on “Land Use” to be held at Syracuse will 
make a very attractive program for Section 0 (Agri¬ 
culture). 

Several symposia ore under way for Section Q 
(Education). Definite announcements will be made 
regarding further activities of these sections in the 
immediate future. 

Chartres F. Roos^ 
Permanent Secretary 


SCIENTIFIC NOTES AND NEWS 


The sixty-eighth annual meeting of the National 
Academy of Sciences will be held in Washington on 
April 26, 26 and 27, 1932. 

The general meeting of the American Philosophical 
Society, Philadelphia, will be held on April 21, 22 and 
23. 

The president of the fourteenth International Con¬ 
gress of Physiology writes that no change has taken 
place regarding the date fixed for the congress: Au¬ 
gust 29 to September 3, 1932, in Rome. In the near 
future members who have already completed and re¬ 
turned their registration cards will receive a second 
circular giving the latest information regarding the 
congress, membership card, reduced rate rail tickets 
and program. 

Dr. Benjamin Kendall Emerson, for forty-seven 
years professor of geology at Amherst College, died 
on April 7 at the age of eighty-eight years. Dr. 
Emerson became professor emeritus in 1917. 

Db. Wilhelm Ostwald, long professor of physical 
chemistry at Leipzig, died on April 4, at the age of 
seventy-eight years. 

At the special convocation of the University of 
Durham in June next the degree of D.C.L. will be con¬ 
ferred on Sir Frederick Gowland Hopkins, professor 
of biochemistry in the University of Cambridge and 
president of the Royal Society. 

Db. Willum H. Welch celebrated his eighty-sec¬ 
ond birthday on April 8. 

Db. Waldemar Lindgben, professor of geology in 
the Massachusetts Institute of Technology, was re¬ 
cently elected a foreign con*esponding member of the 
Royal Swedish Academy of Sciences and of the Swe- 
Academy of Engineering Soirees, both of Stoek- 
WIhl 


Dr. Phoebus A. Levene, of the Rockefeller Insti¬ 
tute for Medical Research, New York, has been elected 
a corresponding member of the Bavarian Academy of 
Sciences. 

Db. Alfred F. Hess, professor of clinical pediatrics 
in the University and Bellevue Hospital Medical Col¬ 
lege, New York, has been elected a member of the 
“Deutsche Akadcinie der Naturforscher.” 

The medal of honor for .1932 of the Institute of 
Radio Engineers, at its twentieth anniversary conven¬ 
tion in Pittsburgh, was presented on April 8 to Past- 
president Arthur B. Ken nelly, professor emeritus of 
electrical engineering of Harvard University and the 
Massachusetts Institute of Technology. The citation 
states that the medal is awarded to Dr. Kennelly “for 
his studies of radio propagation phenomena and his 
contributions to the theory and measurement methods 
in the alternating-current field which now have exten¬ 
sive radio applications.” 

The editorial board of The American Journal of 
Cancer gave a dinner at the New York Athletic Club 
on April 5 in honor of Dr. Joseph Colt Bloodgood, 
professor of surgical pathology at the Johns Hopkins 
University and president of the American Association 
of Cancer Research, on the evening before his de¬ 
parture for a lecture tour in Europe. 

Dr. Alexander Oliver Rannine, professor of 
physics in the Imperial College of Science and Tech¬ 
nology, was elected president of the Physical Society, 
London, on March 19, at the annual meeting of the 
sooiety. He succeeds Sir Arthur Eddington, whose 
name was added to the list of ex-presidential vioe- 
presidents. Mr. T. Smith was elected a vice-president 
in place of Professor Bankine; the secretaries, for¬ 
eign Beoretariea, treasurer and librarian were reelected, 



fuid Professora J. A. Crowther, H« R. Robiason and 
O. F, J. Temple were new members elected to the 
eouneil 

The eoordixiatioD of soientific terminology has been 
eonsidered by a committee which met recently at the 
International Institute of Intellectual Cooperation^ 
Paris* The committee consisted of Professor Cabrera 
(Madrid), chairman; Professor Cotton (Paris), rep¬ 
resenting the International Union of Physics; Pro¬ 
fessor Willstatter (Munich); Professor Lowry (Cam¬ 
bridge), representing the International Union of 
Chemistry; Professor Belys-Longchamps and Dr. 
Ledoux (Brussels), representing the International 
Union of Biological Sciences, and Professor Lom¬ 
bardi (Rome), representing the International Union 
of Electrotochnios. 

Dr. R. W. Thatcher, president of the Massachu¬ 
setts State College at Amherst, has resigned owing to 
ill health, his resignation to take effect next Septem¬ 
ber- After he has had the opportunity for rest he 
will become, early in 1933, research professor in the 
experiment station. 

Dr. E. K. Marshall, professor of physiology in 
the School of Medicine of the Johns Hopkins Univer¬ 
sity, has been appointed professor of pharmacology 
and experimental therapeutics to fill the chair made 
vacant by the retirement of Dr. John J. Abel. 

Due to ill health, Dr. Jacob Diner has retired as 
the active dean of the College of Pharmacy, Fordham 
University, but will remain as dean emeritus. Dr. 
James H, Kidder has been appointed dean. 

Dr. Harry B. van Dyke, professor of pharma¬ 
cology, University of Chicago, has been appointed 
professor and head of the department of pharma¬ 
cology at Peipiiig Union Medical College, Peiping, 
China, effective about August L Dr. van Dyke has 
been a member of the faculty of the University of 
Chicago since 1924. 

De. R. S. Hutton, director of the British Non- 
Ferrous Metals Research Association, has been ap¬ 
pointed the first Goldsmiths professor of metallurgy 
at the University of Cambridge. 

Mr. a. C. Carlton has been appointed curator of 
geology and the mineral industries of the Museum of 
Science and Industry of Chicago. 

Dr. Helen C. Coombs, of the department of physi¬ 
ology of the New York Homeopathic Medical College, 
has received a grant of $575 from the Committee on 
Scientific Research of the American Medical Associa¬ 
tion for the study of blood changes in experimental 
epilepsy. 

Da. Wendell C. Bxstnext, assistant curator of an- 


tbropolcgy at the Aioericau Husectm ^f NatOtf$) His¬ 
tory, has arrived in La Pas to undeiiakfi a atndy of 
the prehistoric mins at Tiahuanaeu and of other Bo¬ 
livian ruins. Dr. John C. Phillips is collaborating 
with him. 

Mr. B. F. Markham, secretary of the British Mu¬ 
seums Association, is traveling in East and South 
Africa, making a survey of museums. 

Dr. Alfred StubiWvant, of the California Institute 
of Technology, will lecture on genetics and experimen¬ 
tal zoology at the University of Birmingham during 
the autumn term, at the University of Leeds, during 
the second term, and at Armstrong College, Univer¬ 
sity of Durham, Newcastle, during the third term. 
Dr. Sturtevant is one of two lecturers appointed by 
the Carnegie Endowment for International Peace to 
be visiting members of staff in residence at British 
newer universities for the academic year 1932-33* 

Dr. Curt Stern has been appointed visiting pro¬ 
fessor of biology at Western Reserve University for 
the coming summer session June 20 to July 29. Dr. 
Stem will conduct a course on '^Recent Advances in 
Genetics’' and one on ’^The Genetics of Drosophila*’’ 

Colonel Charles F. Craio, U. S, Army, retired, 
professor of tropical medicine and head of the depart¬ 
ment of tropical medicine at the School of Medicine, 
Tulane University, New Orleans, gave a Mayo Foun¬ 
dation lecture at the Mayo Clinic, Rochester, Minne¬ 
sota, on March 29. His subject was “The Amoebiaais 
Problem.” 

The annual Sigma Xi lecture at the Kanaaa State 
College, Manhattan, was delivered by Dr. Robert 
Hegner, professor of protozoology in the School of 
Hygiene and Public Health, the Johns Hopkins Uni¬ 
versity, on April 6. He spoke on “Host-Parasito Re¬ 
lations of Human Protozoa.” 

Mr. John A. Maia>ney, assistant to the director of 
the Museum of Science and Industry, Chicago, gave 
an illustrated lecture at the University of Illinois 
College of Medicine on April 6, on "The Museum of 
Science and Industry,” 

Dr. M. C. Merrill, chief of publications, U. S« 
Department of Agriculture, delivered an address on 
^TV^hat Your Government is doing to Enrich Rwd 
Life” before the Brooklyn Institute of Arts S|td 
Sciences on April L 

Dr. Ludwig Pick, honorary professor of poMio- 
logical anatomy at the University of Berlin^ will ds^ 
liver the seventh Harvey Society Leetora ai 
Academy of Medicine on April 2L His 
will be "Pathologimd and CUnioal Problems ^ ^ 
of Oiteomalaria.” 



Tbv imifa WSUsin Thonifwoo Sedgwick Memorial 
Lecture wae given at the MaaBaohueette IneUtate of 
Technology on April 8 by Dr. William G. Savage, 
county medioai officer of health, Somerset, England, 
on '^Some Problema of Salmonella Food Poisoning.” 

The drat series of the Thomaa W. Salmon Memorial 
Lectures, established in January, 1931, is being given 
by Dr. Adolf M^er, Baltimore, on April 8, 15 and 
22, at the New York Academy of Medicine on the gen^ 
eral subject “Psychobiology.” The Salmon Lectures 
were established in memory of Dr. Thomas W. Sal¬ 
mon, professor of psychiatry at Columbia University 
College of Physicians and Surgeons and first medical 
director of the National Committee for Mental Hy¬ 
giene, who died on August 13, 1927, A fund of 
$100,000 was subscribed to be administered by the 
New York Academy of Medicine. 

The Federation of American Societies for Experi¬ 
mental Biology will meet at the University of Penn¬ 
sylvania, Philadelphia, from April 27 to 30 with bead- 
quarters at the Hotel Pennsylvania. On April 27 the 
members are invited to visit the laboratories of Jef¬ 
ferson Medical School, Hahnemann Medical College, 
Temple University School of Medicine and Women’s 
Medical College of Pennsylvania. There will also be 
meetings of the executive committee of the federation 
and of the councils of the societies. On Thursday, 
April 28, at 10 A. M. there will be a joint sesaion of 
the federation, followed by scientific and business ses¬ 
sions of the societies. On Friday, April 29, in addi¬ 
tion to the scientific and business sessions of the so¬ 
cieties there will be joint demonstrations and at 3 :30 
p. u. a general meeting of the American Society of 
Biological Chemists. At 7 P. m. the annual banquet 
of the federation will be held at the Hotel Pennsyl¬ 
vania. On Saturday, April 30, there will be scientific 
sessions and a joint session of the federation. Meet¬ 
ings of the following societies will be held, at which 
members of the federation who wish to attend will be 
welcome: The American Association of Pathologists 
and Bacteriologists, the American Association of Im¬ 
munologists, the American Association for Cancer 
Eegearoh and the International Association of Medical 
Museums. The meetings of the American Association 
of Pathologists and Bacteriologists will continue 
through Thursday and Friday. 

Tag twenty-fifth annual meeting of the Illinois 
State Academy of Science will be held on Friday and 
Saturday^ May 6 and 7, at the University of Chicago. 
The two-day seeaions will comprise both general and 
section^ meetings as well as special inspection trips 
to New Orientel Museum at the University of 
OUcagOy the Field Museum of Natural History, the 

Shedd Aquariam. The 
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address of the retiring president, Dr. Fay-Cooper 
Cole, of the University of Chicago, on ^^The Coming 
of Man,” will be delivered at 7; 45 p. sc. on Friday, 
May 6, immediately following the annual dinner of 
the society, which will take place at the Shoreland 
Hotel, near the university campus. The meeting will 
officially begin at 9:30 a. m. on May 6, when Dr. 
Robert Maynard Hutchins, president of the Univer¬ 
sity of Chicago, will deliver the address of welcome, 
opening the general sessions at Mandel Hall, to which 
the public will be admitted. Dr. Cole will respond 
and will be followed by Dr. M. M. Leighton, chief of 
the State Geological Survey, who will speak on 
“Twenty-five Years of the Academy of Science”; other 
speakers on the general program will be Dr. J Harlen 
Bretz, of the University of Chicago, whose address 
will be on “The Glacial History of the Chicago 
Region,” and Dr. L. E. Sawyer, extension forester, 
of the State Natural History Survey, who will speak 
on “The National Forest Movement in Illinois.” 

The ninth annual meeting of the West Virginia 
Academy of Science will be held at Concord State 
Teachers College, Athens, West Virginia, on April 29 
and 30. A general session will be held on the morn¬ 
ing of April 29, while the afternoon will be devoted 
to sectional meetings. In the evening an illustrated 
lecture will be given by the visiting speaker. Professor 
H. P. Robertson, of Princeton University. Saturday 
morning, following a brief business meeting, excur¬ 
sions will be made to points of interest in the vicinity 
of Athens. 

The Louisiana Academy of Sciences held its fifth 
annual meeting at Centenary College, Shreveport, on 
April 1 and 2. At the meeting of the academy last 
year it was voted that a gold medal be awarded for the 
best paper read before the academy at its annual meet¬ 
ings. This is the first year the medal has been 
awarded. Professor Hamilton Johnson, of the Louisi¬ 
ana State University, received the award for his paper 
on “A New Cycle of Operation for Internal Combus¬ 
tion Engines.” The next meeting of the academy will 
be held at the Louisiana Polytechnic Institute at 
Ruston in the spring of 1933. 

The first and final accounting in the estate of Dr* 
Richard A. F. Penrose, who died lost July, shows a 
balance for distribution of $8,900,457. The account, 
filed in the Register of Wilis’ office, list disbursements 
aggregating $1,238,057, of which inheritance taxes 
paid to the Commonwealth of Pennsylvania amount to 
$903,509. Dr. Penrose’s will, after giving $26,000 to 
his secretary, $85,000 in specific charitable bequests 
afid making other small bequests, left the residue to 
be divided equally between the American Philosopir 
ical Society and the Geological Society of America, 
llaeh will reeeive approximately $4^0,000. 
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The condition of the Rockefeller Foundation’s offer 
of $6,000,000 for the construction of a model faculty 
of medicine in Paris was that a similar sum should be 
raised in France. It is said that there was every pros¬ 
pect until a few months ago that the necessary con¬ 
tribution would be forthcoming from the French Gov¬ 


ernment in the form of a credit allocated under the 
national equipment plan voted by Parliament. No 
such provision was made, however, for the reason 
that agreement had not been reached on the question 
of where the proposed laboratory and other new build¬ 
ings should be constructed. 


DISCUSSION 


THE FIFTH FLORIDA WHALE SHARK —1932 

Since the capture of the fourth whale shark at 
Marathon, Florida, in June, reports have been 

coming in of others seen in the Keys and in the Gulf 
Stream between Miami and the Bahamas. However, 
all efforts to get definite information about these have 
been in vain. Recently an 18-foot specimen was taken 
off Miami and the facts have been gathered to make 
a new faunal record, the fifth for Florida waters and 
the seventh for that general locality—the Straits of 
Florida. 

The first news of this fish that reached the American 
Museum was a telegram which simply read: ‘‘Huge 
shark captured here. Do you want it"?” From my 
personal knowledge of Florida sharks, I judged this 
shark to be first a great hammerhead {Sphyrna 
zygacna), secondly a huge tiger {Galeocerdo tigrinua) 
and lastly and most improbably a whale shark. Hence 
I was not very much excited, and when the identity 
of the shark was ascertained twenty-four hours had 
passed and it was too late to do anything. However, 
as will be seen the skin has been preserved and will 
be mounted.^ 

On January 18, 1932, Captain Thomas Gifford took 
a party of anglers in his boat out in the Gulf Stream 
off Miami for a day’s fishing. Abhut 2 p. M., while 
about 30 miles south of the entrance to Miami Harbor, 
the mate, James O’Neil, saw a large fish, and the ves¬ 
sel’s course was set to intersect that of the shark. 
When the huge fish crossed the vessel’s bow it was 
thought from its color to be a huge leopard or tiger 
shark (Galeocerdo tigrinua). But when Captain Gif¬ 
ford went out to the harpooning “pulpit” on the 
bowsprit he saw that it was a whale shark (Rhineodon 
typua) with which he and other Florida sailors are 
somewhat acquainted by reason of various captures 
of late years in the Florida Keys. 

In the excitement over its great size (great in com¬ 
parison with that of other Florida sharks) and the 
unusual coloring (vertical yellowish bars separating 

1 For the information and for photographs of the fish 
on which this note ia based 1 am indebted to my friends, 
Commodore K. M. Munroe of Cocoanut Grovo and Mr. 
John Mills of Miiuni, and to Mr. Albert Pfiueger taxi¬ 
dermist and naturalist of Miami. 


vertical rows of large yellowish spots), the first throw 
went wild. The second, however, struck the whale 
shark in its most vulnerable part—the gill region. 
The harpoon—one used for striking sailfish—though 
bent, held, and the fish towed the boat a considerable 
distance out into the Gulf Stream. Presently, how¬ 
ever, it began to weaken from loss of blood and to 
work toward shore. As it grew weaker, it was drawn 
up to the boat, lashed fast, and with much resistance 
was towed into the yacht basin at Miami. Later by 
means of block and tackle it was swung up clear of 
the water and photographs were made of it hanging 
clear. 

The fish was harpooned in water about 25 feet deep 
in the edge of the Gulf Stream, but the capture was 
made near Beacon 0, betwccm Cape Florida and Sand 
Key, in water between five and ten feet deep. Like 
other Florida specimens this fish put up no fight 
other than to tow the boat around in trying to escape. 
Being of relatively smaller size (18 feet over all) and 
because of loss of blood by reason of being harpooned 
in the gills, it offered less resistance than larger speci¬ 
mens harpooned in the back, and was lashed to the 
boat for towing after about three hours’ effort to 
escape. Three hours more were rtniuired to tow it 
into the yacht basin nt Miami, some 25 miles distant. 

Mr. Pfiueger made a plaster cast of the fish while 
it was fresh and secured the skin. As noted there 
were excellent photographs made of the fish swung up 
by the tail. With the help of these things Mr. 
Pfiueger plans to mount the skin in fashion as near 
to nature as possible. 

The length is variously given os 17 feet, 8 inches, 
to 18 feet, 6 inches. Various estimates have been 
made of the weight of the fish, the liver and the heart; 
but, as they are all merely estimates, they will be dis¬ 
regarded. Mr. Pfiueger opened the stomach but found 
therein nothing but seaweed and a great quantity of 
partly digested and hence unrecognizable food mate¬ 
rial. 

This is the fifth Florida whale shark and the seventh 
for this general region—the Straits of Florida. The 
first specimen (18 feet long) came ashore on Ormond 
Beach on January 25, 1902. The second (32 feet 
long) was taken near Elnight’s Key in May^ 19J2. 
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Th« third waa 31 feet over all and was captured in 
the Bay of Florida in June, 193,9. The fourth (31.5 
feet in length) was harpooned at Marathon in Juno, 
1923. This, the fifth specimen, was taken on January 
18 , 1932. In addition, two specimens have been cap¬ 
tured off Havana Harbor. The first (32 feet Jong) 
was taken west of the mouth of the harbor in 1927; 
the second (about 34 feet in length) was caught east 
of the harbor mouth in March, 1930. All these fish, 
save the first, I have put on record but only after the 
receipt of photographic evidence. Such data ]iav<^ 
come for this specimen, and since one photograph is 
the best ever made, 1 hope later to publish it and 
others and thus make them available for the use of 
ichthyologists. 

These seven captures in the region of the Straits 
of Florida in<licate that there is a breeding ground 
somewhere to the southwest from which the fish drift 
northeast with the Gulf Stream. From various data 
coining to me over a period of years, 1 am convinced 
that this is somewhere in the Yucatan region. The 
reasons for this ore set out in a re<ient paper of mine," 
to w'hich the attention of those interested in this par¬ 
ticular matter is called. 

E. W. Gudgek 

American Museum or Natueal History 

THE WHALE SHARK ON THE COAST 
OF BORNEO 

Darveu Bay is a large indentation on the northeast 
coast of British North Borneo. In the jungles be¬ 
hind its flat sandy shore live deer, wild boar, tombadu 
or huge wild ox, elephant and rhinoceros. 

Lost summer 1 discovered that the waters of the 
bay held monsters even greater than anything on its 
shores. As the Philippine revenue cutter, Mindoro, 
entered Darvel Bay from the Sulu Sea on August 4, 
1931, my friend, the Spanish engineer of the boat, 
spoke to me of the great **chacon” and its mate which 
were always seen whenever the Mindoro passed that 
way. To my surprise, while we were talking about 
it a great whale shark broke water and swam about 
on the surface, perhaps a little more than two hundred 
yards away. It was a typical specimen of Ehineodon 
typns, the white spots and longitudinal ridges being 
more distinct than I had ever seen them before. We 
estimated the length of the “chacon” to be between 12 
and 15 meters. 

Our boat was running parallel with the flat sandy 
coast, and we soon left the great shark behind, as it 
was merely circling about. Perhaps a quarter of a 
mile further on another whale shark broke water but 

«K. W. Gudger, '*The Fourth Florida Whale Shark, 
Shineodon typua, and the American Museum Model Based 
oa It.’* JButll&tin Ameriem Muaaum of Natural History, 
61; 630-682, 1931. 


did not emerge sufficiently to show its spots. Only 
its gigantic size, equal to that of the one seen first, 
told what it was. 

The Mindoro frequents these waters during several 
mouths each year, while watching for smugglers, and 
anchors not far from the place where wo saw the 
sharks. The engineer told me that he had seen those 
two sharks almost every time tlie ship had passed 
the point during the past fifteen years. 

Albert W. Herre, 

Curator 

ZooifOOicAL Museum, 

Btanforj) University 

DETERMINISM AND THE WEATHER 

In commenting on Professor Compton^s’ remarks 
on the uncertainty princi]>)e and free will, Professor 
Noyes‘S has contributed to clarity of thought and dis- 
eussion by pointing out the important distinction 
between events which are indeterminable and those 
which are indeterminate. The illustration he has 
chosen, however, seems to imply a view of causation 
which calls for a certain amount of comment. He 
says: think no scientific man would claim that 

because the weather is indeterminable it is indetermi' 
nate—that the weather to-morrow will not depend, 
inevitably, on conditions which exist to-day.’* On the 
contrary—be it said for whatever measure of philo¬ 
sophic comfort weather forecasters may derive there¬ 
from—T think that a considerable number of scientific 
men would decline to commit themselves to any such 
statement, for excellent reasons which Hume pointed 
out nearly two centuries ago. Sequence of events, 
however oft repeated, affords no proof of causal con¬ 
nection. The best that can be said, from the strictly 
critical standpoint, is that the weather to-day is related 
to the weather to-morrow through a chain of inter¬ 
mediate unknown events which, if we were able to 
find them out, wo should be likely to naively regard 
as establishing a causal connection. 

If it be objected that this strikes at the root of all 
scientific method, it may reasonably be replied that 
the scientist should himself be the most eager to 
examine critically the bases of his own procedure. 
Such an examination is inevitable when the boundary 
between physical science and metaphysics becomes as 
indefinite as it is at the present time. 

It may be admitted that tliere are excellent prag¬ 
matic reasons for assuming a causal connection be¬ 
tween events or series of events characterized by a 
high degree of statistical correlation (the relation of 
the weather on two successive days is not the best 
example of this I), but it should be pointed out that 
this assumption does not justify the ordinary idea 

1 A. H. Compton, Science, 74: 172, 1931. 

^W. A. Noyes, Science, 74: 695, 1031. 
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that the event whidi preoedee in time is the cansei 
while that which follows is the effect. We are quite 
as justiffed in saying that the weather to-morrow is 
the cause of that to-day as in saying the opposite. 
Any one to whom the logic of this is not self-evident 
is invited to reread '^Alice in Wonderland, or Through 
the Looking Glass.” When we say that two events are 
causally related, all that we can mean from either the 
philosophical or soientifc standpoint is that there is a 
high degree of probability that one will not occur 
without the other. 

It is a commonplace of probability theory that 
empirically determined laws are liable to violation. 
When the probability of such violation is slight, we 
are prone to disregard it, but on very much the same 
basis that we disregard the probability of being killed 
by slipping in the bathtub. This admittedly may 
happen, but we continue to take baths and hope for 
the best. 

The “collapse of causality” alleged to result from 
the uncertainties of quantum theory has been variously 
received by different segments of the scientific world— 
with alarm and consternation, with resignation or 
despair, or with an enthusiasm born of the hope that 
it offers new arguments for human freedom. It is 
difficult to see how any of these points of view is 
justified. The piinciple of causation is just os valid 
as ever for practical purposes, while from the philo¬ 
sophical standpoint it never had any validity. There¬ 
fore it would seem that matters remain in atatu quo. 

If quantum theory has Tendered any service to the 
cause of free will, it is primarily that of allowing 
that some of the reasons for believing in determinism 
are not as good as was formerly supposed. At present 
each hypothesis seems to rest on the somewhat pro- 
carious ground that the other can not^be shown to be 
true. Without discounting his own prejudices in the 
matter, the present writer leans to the view that de¬ 
terminism labors under the disadvantage of requiring 
a greater number of araumptions in regard to the 
behavior of unknowns. In other words, the conserva¬ 
tive attitude is to emphasize that events which are 
indeterminable ore indeterminate as far as we know. 
It requires an extraordinary extension of the scientific 
method to assert what would be true if we knew all 
the facts in the case. 

Bobjcet C. Millkb 

Ukivxrsitt or Washington, 

SxATTna 

ON "ACADEMIC FREEDOM IN ITALY” 

In SmsNCK for March 25 Dr. A. J. Carlson, head 
of the department of physiology, University of Chi¬ 
cago, asks American biologists not to attend thb next 
lateniatioiial Congress of Physiology, which is sehed^ 


vied to meet in Rome next August, ^ttnless tiie toitid 
and defiant attack on academic freedom on the part of 
the Italian government is rescinded.” The "attank” 
is the oath of loyalty required by the government from 
the professors of the Royal universities, I wish to 
make, in this connection, some statements of facta, 
which are perhaps not well known, or have often been 
overlooked in the discussion on the subject. 

The Italian universities are classified in three cate¬ 
gories, namely, universities entirely supported by the 
state; universities largely supported by the state and 
partially by private contributions, and private univer¬ 
sities, which do not receive any financial help from 
the state. The oath is demanded only from the pro¬ 
fessors (including associates, assistants, etc.) teaching 
in universities belonging to the two first categories, 
from the official instructors maintained by the 
state. The professors of private universities are, of 
course, entirely free from such an obligation; a large 
number of them, however, offered spontaneously to 
take the oath. As it has been published, twelve, out 
of a total number of 1,225 professors, refused to take 
it Does Dr. Carlson think that the remaining 1,2X3 
took the oath against their conscience T Did he realize 
that the attitude that be su^ested implies an insult 
toward the very men he seems so anxious to defend T 
An oath of loyalty and allegiance to the King, the 
fatherland and the laws of the state has been required 
since the time of the constitution of the Kingdom of 
Italy from every person taking any office in direct de¬ 
pendence on the state. After the advent of the Fas¬ 
cist regime, which represents now the Italian State, 
the phrase . . and to the Fascist regime” was 
added to the prior formula. The formulae are essen¬ 
tially the same for every category of officials, but may 
vary somewhat, according to the specific functions 
which shall be exercised. For the university pro¬ 
fessors, the sentence concerning their functions is the 
following: , . and (I swear) to exercise the teach¬ 

ing function and to fulfill all academic duties wi^ 
the purpose of forming citizens aetive, honest and de^ 
voted to the fatherland and to the Fascist regime.” 
The entire formula has already been published in 
SciENCfB (Jan. 15, p. 73), but evidently in the trans¬ 
lation the meaning of the Italian word “probo,” tVe., 
honest, has been confused with “prode,” i.c., bold* 

The statement of a group of Harvard professors 
(ScxENCK, thtd.), namely, "This decree imposes upon 
all university professors of the Kingdom of Italy— 
and among all state offlciolB of the Department of 
Education it is applicable to university p^fessora 
alone—the obligation to take an oath which impU^^ 
complete adherence without reservatioii or discuwbi| 
to a particular system of political ideas,” is thii^ 
somewhat misleading, since aU sla^ offleklA are ^ 



liged to take tke oath, and not all the university pro¬ 
fessors* 

The Fascist regime, so far as the theory is concerned, 
undoubtedly is to be considered particular system 
of political ideas,” as every other regime in the world. 
Actually, however, it represents the Italian state as 
recognized by far the greatest majority of citizens. 
The state requests its officials, who are supposed to 
apply its laws and to make the citizens respect them, 
to take an oath of allegiance, as a means of prevention 
against the danger of maintaining in dependence on 
it men whose activity is contrary to the safety of the 
state itself. This is, I believe, the general procedure 
in every country. In the United States, for instance, 
an oath of “true faith and allegiance” to the Consti¬ 
tution, implying the condition to “support and de¬ 
fend the same against all enemies, foreign and domes¬ 
tic,” and to be taken “without any mental reservation 
or purpose of evasion” is required from “any person 
elected or appointed to any office of honor or profit in 
either the civil, mkiitary or naval service,” and, ap¬ 
parently, whatever his personal political ideas may 
be. Furthermore, examples of states directly defend¬ 
ing themselves against professors who are supposed 
to exercise dangerous political propaganda are very 
common everywhere, and are well known. 

There is not in Italy any limitation whatsoever to 
discuaaion and research work in any particular or 
general biological theory or field; also no restriction 
from either the civil or ecclesiastical authorities, and 
this is not the case in every country. Therefore, there 
is no reason whatever for supposing that a scientific 
discussion in the field of biology could not enjoy the 
utmost freedom. A refusal to attend the physiolog¬ 
ical meeting would only result in a boycott, on the 
part of American biologists, of the hospitality that 
the Italian scientists (whose own consciences have al- 
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lowed them to take the oath) are preparing for their 
eoUeagiMB of the world. MoNTAiram 

Assistant pEorssBOR, 

University or Rome 

Brbeaecu Fellow foe 1931-32, 

University or Chicago 

ACADEMIC FREEDOM IN SPAIN 

Dr. Carlson’s proposal to boycott the Interna^ 
tional Physiological Congress at Rome as well as 
Dean Pound’s protest to the I.fCague of Nations be¬ 
cause of the attack on academic freedom in Italy 
suggests that some similar action be taken by Amer¬ 
ican educators in protesting the much more brutal 
attack on this same right by the Spanish government 
in regard to the Jesuit Order. For, whether one 
agrees with the aims of this teaching body or not, the 
principle at stake is the same, namely, academic free¬ 
dom, which has suffered a serious blow not only by 
the law forbidding members of the Society of Jesus 
to teach in Spain but by the outright confiscation of 
their twenty-six colleges serving 14,599 students. 
Among these institutions were many which were do¬ 
ing notable work in science, especially the Chemical 
and Biological Institutes of Sarria (Barcelona) and 
the Engineering Institute in Madrid. 

Particularly obnoxious was the proposal of the 
government to Father Rod6s, director of the Observa¬ 
tory of the Ebro, one of the world’s few stations for 
the study of terrestrial magnetism, to continue his 
work until they could prepare a staff to replace him 
and his assistants. 

Those who have found fault with Spain because of 
its backwardness in things scientific will resent this 
further handicap to progress in science and will add 
a protest against it to the one against the attack of 
the Fascist regime on academic freedom in Italy. 

Speing Hill College P. H. Yanobt, S.J. 


V BCIEiftM- 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR WASHING CORPUSCLES 
IN SUSPENSION 

The original fluid may be replaced and corpuscles 
washed while still in suspension during centrifuga¬ 
tion* This is accomplished by placing the suspen¬ 
sion in a conical chamber (A). During centrifuga¬ 
tion, replacement fluid is introduced at the outer 
and narrow end of the chamber while the replaced 
fluid is forced out at the inner and wider end. The 
chamber is so designed that, when properly operated, 
the rate of flow at the narrow end is too rapid to 
permit the settling and packing of the corpuscles, 
wbl^ the wide end it is too slow to carry them 
the replaoed fluid. The corpuscles, there- 
foee^ esv^in etispended in the middle of the ehomber. 


TKCfHNIQUB 

The conical chambers (A) are filled and inserted 
in the centrifuge head. These are so designed that 
all connections are made automatically os they are 
placed in their guides. An injector tube (Q) from 
an inverted flask (I) containing the replacement 
solution is clamped in position in the center of the 
intake chamber (E). The position of the mouth of 
this tube regulates the height of fluid in the intake 
chamber.' A clamp on the rubber connection (H) 

> When only one conical chamber is used or when oe- 
corate dUtribntiOB is not essential, the Jets (F) may be 
replaced by full sized glass tubes and the rates of flow 
of replacement fluid related by a jet or valve before 
il is totrodnead into the intake Camber, In this ease 
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to the flask (I) prevents the fluid from flowing out. 
The centrifuge is started and run at full operating 
speed long enough to permit the corpuscles to settle 
away from the outlet of the chamber (A). The clamp 
on the flask contiection is then removed and the re¬ 
placement fluid permitted to flow into the intake 
chamber. The rate of flow to each conical chamber 
is regulated by the size of the jets (F) leading to 
them. The overflow is carried to a collector pan be¬ 
low the centrifuge head. When the desired washing 
or dilution has been obtained, the flow of replacement 
fluid is cut off and the centrifuge stopped by apply¬ 
ing the brake. The conical chambers are removed 
from their guides and the suspension of corpuscles 
may be poured out through the vent tube (C). The 
corpuscles come in contact with glass only. All ves¬ 
sels and tubes which eome in contact with the re¬ 
placement fluid are glass and their connections rub¬ 
ber. 

The rate of replacement and washing depends upon 

it is convenient to keep the mouth of the injector tube 
close to the top of the intake chamboT. When one of 
the conical chambere is not in use the jet is replaced 
with a closed tube and the chamber fillea with fluid of 
proper density to maintain balance. 


the suspension to be washed and the centrifugal force 
used. In a first test, a 90 co solution containing 
corpuscles in suspension and .02 per cent, phenol red 
was centrifuged at approximately 650 times gravity 
at the maximum cross section of the conical chamber. 
After one minute, the replacement fluid was per¬ 
mitted to flow through the chamber at the rate of 00 
cc per minute. At the end of fifteen minutes, the 
dilution of the indicator showed that only a fraction 
of 1 per cent, of the original fluid still remained. 

C. A. Lindbergh 

Division or Experimental Suboert, 

ROCKRPELLER iNSTITlfTE TOR 

Medical Rkbeaeoh 

A MODIFICATION OF THE BUCHNER 
METHOD OP CULTIVATING 
ANAEROBIC BACTERIA 

The apparatus illustrated in the accompanying 
diagram has been tested thoroughly in connection 
with our work and has been found very effective for 
the cultivation of mioroaerophilic bacteria, at the 
same time eliminating several of the difdculties in- 
^ Tolved in using the usual Buchner tube. 
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The (lia[?rain is almost self-explanatory. Deoxy- 
g’enatiou is obtained by tbo use of an alkaline solu¬ 
tion of pyrogallol. It has been our custom to use 
enough pyrogallol to form a solid block of about one 


and one-balf inches in a 5 x S test-tube. The alkali 
(sodium hydroxide or potassium carbonate) is 
pipetted into the small vial in the deoxygenating 
tube and the connections are made as shown. The 
deoxygenating tube is then tipped to allow the alkali 
to mix with the pyrogallol. In performing this pro¬ 
cedure it is well to have the mouth of the deoxygenat¬ 
ing tube low enough to prevent flow of the solution 
across to the culture tube. 

It is possible to open the culture tube several times 
for examination without renewing the deoxygenating 
tube by clamping the connet-fing tube securely. We 
experimented a number of times with methylene-blue 
control tubes and found that this procedure could be 
ft)llowed from 4-C> times safely. 

Unless the outfit is to be used continuously for 
more than a week, it is not necessary to seal the con¬ 
nections. When it is desirable to seal the apparatus, 
collodion is found to be the most suitable material. 
The collodion should be allowed to dry before deoxy¬ 
genating the system, otherwise ether fumes may be 
drawn into the tube, killing the organisms. 

A. M. Griffin 

Brown Univerbitt 


SPECIAL ARTICLES 


PHOSPHATE, NITRATE AND NITRITE IN 
THE SEA-WATER OF REGIONS AD- 
JACENT TO CAPE COD 

The first objective in the chemical program under¬ 
taken at the Woods Hole Oceanographic Institution, 
during the summer of 1931, was u general survey 
of the waters of the Woods Hole region with re¬ 
spect to their phosphorus and nitrogen content, and 
especiaUy a comparison of the inshore or neritic 
waters with the oceanic water found at or near the 
Oontinental Slope. The broad shelf to the south of 
Martha’s Vineyard and Nantucket offered a par¬ 
ticularly favorable opportunity to study this latter 
point, 

For this purpose two series of stations were estab¬ 
lished in this area: one, Series D, extending seventy 
miles to the south of Block Island to the edge of the 
Continental Shelf, and another Series A, to the 
south of Martha’s Vineyard in a similar manner. 
Water samples were taken from the surface, bottom 
and intermediate depths at stations of varying dis¬ 
tances from shore. Phosphate, nitrate and nitrite 
were determined by standard analytical methods. 

The samples from Series D were taken on a single 
trip, covering a total time of less than two days. 
The results are shown in Fig. 1, correlating the phos¬ 
phate and nitrate content, both surface and bottom, 



with the depth of water and di.stance off-shore. The 
most significant feature is the increase in phosphate, 
and more particularly nitrate, found at the bottom 
as the Continental Slope is approached. The dis¬ 
tinction between ‘‘oceanic” and inshore water, not 
only in this series of stations but in others as well, 
is to be found in the concentrations of phosphate, 
and more especially nitrate, at the bottom. 
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The thirteen stations in Series A were Tisited at 
various times during the summer^ and eonsequently 
the results do not represent a continuous profile. 
They indicate that water movements of a very funda¬ 
mental sort take place. This is especially noticeable 
in the vicinity of the slope, where the infiuence of 
oceanic water varies over many miles, extending con¬ 
siderably further inshore at some times than at 
others. 

Phosphate and nitrate concentrations at inshore 
stations, not only in these two series but in others 
in Vineyard Sound and Buzzards Bay, were found to 
be variable, even over comparatively short periods 
of time. This is to be expected from the eontinuous 
movements of water due to tidal currents, etc-, and 
is in accord with similar results obtained by the 
author in the neritic waters of the Gulf of Maine. 
It is evident that inshore waters can not be dis¬ 
tinguished or characterized in terms of their phos¬ 
phate or nitrate content. 

The interpretation of the variations in nitrite is 
a problem in itself. With a few significant excep¬ 
tions the following general principles seem to be true: 
Nitrite is seldom, if ever, found at the surface, and 
almost always found at the bottom, although there 
is usually not a very high concentration at the bot¬ 
tom of oceanic stations. It is exceedingly variable 
from time to time. It is apparently used up by some 
process at the surface and produced by some process 
at or near the bottom. This last conclusion is sup¬ 
ported by the fact that nitrite-free sea-water in¬ 
oculated with nitrite-free bottom mud develops 
nirite on standing. 

There were a few oases of exceptionally high nitrite 
values for which no good reason was apparent, al¬ 
though it may be significant that these came from 
stations visited earlier in the season than any others. 

The source, variations and fate of nitrite will re¬ 
ceive intensive study in a future investigation. 

Norris W. Rakxstbaw 

Brown IJnivxrsitt 

A METHOD OF IMMUNIZATION WITH 

CARBOHYDRATE HAPTENS ADSORBED 
ON COLLODION PARTICLES 

To ascertain whether collodion particles combined 
with haptens induce antibody formation, whether 
haptens can be made antigenic by adsorption on non- 
protein inert particles I injected 2 rabbits, in 1030, 
with collodion particles treated with puri&ed typo- 
specific substance of pneumococcus type The re¬ 
sults were negative. In May, 1931, I started similar 
experiments with a earbohydrate solution prepared 

1 The preparation was obtained through the ktudnsss 
of Dr. M. Heiddberger. 


from the anthrax baeillos.^ Before the immoni^tion 
experiments were begun I demonstrated that the 
hapten was adsorbed by collodion particles and that 
the hapten adsorbed on collodion could not be removed 
by wasiiing, and was able to react in vitro with its 
antibody. 0.5 per cent, solution of the hapten was 
mixed with collodion particles, which, after washing 
four times, were agglutinated by anthrax-immune 
serum in dilutions from 1: 5 to 1; 50. The agglutina¬ 
tion was observed best in hanging-drop preparations. 

In immunization experiments it was found that 
when collodion particles are injected into the ear 
veins of rabbits the Kupffer cells contain collodion 
particles demonstrable with Ziehl-Neelsen method.” 
These results made it highly probable that carbo¬ 
hydrate haptens adsorbed on collodion particles would 
induce antibody formation in vivo. 

Subsequently and after personal communication 
Dr. Zozaya reproduced my results. Then we im¬ 
munized rabbits^ with the combination of collodion 
and haptens. Later the work was continued inde¬ 
pendently.” 

In one of three rabbits injected with collodion 
coated with anthrax-carbohydrate the serum gave a 
faintly positive precipitin reaction with the solution 
of anthrax-carbohydrate. Rabbits injected with col¬ 
lodion particles coated with the specific substance from 
pneumococcus type IIP did not produce agglutinins 
or precipitins. Work with other haptens and 
adsorbente is in progress. Pbhowd 

Hknry Pnirrs Institutb, 

UNivRRsiTt OF Pennsylvania 
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STATISTICAL MECHANICS AND THE SECOND 
LAW OF THERMODYNAMICS* 

By Dr. P. W. BRIDGMAN 

HARVARD UNIVERSITY 


OKe thing that has much impressed me in recent 
eonversations with physicists, particularly those of 
the younger generation, is the frequency of the con¬ 
viction that it may be possible some day to construct 
a maehine which shall violate the second law of ther¬ 
modynamics on a scale large enough to be oommer- 
oialiy profitable. This constitutes a striking reversal 
of the attitude of the founders of thermodynamics, 
Kdvin and Clausius, who postulated the impossibility 
of perpetual motion of the second kind as a general]- 
ztxiioj). from' the uniformly unsuccessful attempts of 

iThe Ninth Josiah Willard Gibbs Lecture, delivered 
at New Orleans, Peeember 29, 19$1, under the auspieos 
of th^if Ameriehu Ma^ematiea] Society, at a joint meeting 
of:i(^ the American Pfa^eal Society, and 

A % American Association for the Advance- 


the entire human race to realize it. Paradoxically, 
one very important factor in bringing about this 
change in attitude is the feeling of better understand¬ 
ing of the second law which the present generation 
enjoys, and which is largely due to the universal ac¬ 
ceptance of the explanation of the second law in sta¬ 
tistical terms, for whidi Gibbs was in so large a de¬ 
gree responsible. Statistical mechanics reduces the 
second law from r law of ostensibly absolute validity 
to a statement about high probabilities, leaving open 
the possibility that once in a great while there may be 
important violations^ Doubtless another most impor¬ 
tant factor in present scepticism as to the ultimate 
commercial validity of the second law is the disco^ry 
of the importance in many physical phenomena of 
iimee fluctuation effects which are demanded by eta- 
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tiytical rnet-hanics. It is very hard indeed lor one 
who has witnessed the Brownian motion for the first 
time to resist tJie conviction that an ingenious cnoufjh 
engineer might get something useful out ot it, and I 
have no doubt that many in this audicTice have tried 
their own hand at designing such a device, and I also 
have no doubt that tlieir success has been discourag- 
ingly nil. 

There are other aspects also of the statistical point 
of view which have became prominent in the last few 
years, as, for example, the speculations of Eddington 
on time’s arrow and on Ihe meaning of time in gen¬ 
eral, the speculations of Lewds as to completely re¬ 
versible time, all the recent concern and new notions 
about the destiny of the universe as a whole, in which 
thermodynamic arguments play a most important 
part, and it is of course notorious that the notions of 
probability, which are fundamental in statistics, are 
at the very bottom of wave incchanieH. 

It is evident, therefore, that the statistical point of 
view entails consequences important both conceptually 
and practically. Ju the hope of helping a little to a 
better understanding of the situation I propose to-day 
to examine a few of the implications and consequences 
of the statistical point of view. The program is a 
very modest one, and I hope you will have no expec¬ 
tation of a final solution of any of these difficult ques¬ 
tions ; my primary purpose is to awaken a more vivid 
self-consciousness of what the situation actually is. I 
shall be mostly concerned with the classical statistics, 
and shall have less to say about questions raised by 
wave mechanics; we shall find that the questions 
raised by the classical point of view are sufficiently 
fundamental. I shall throughout adopt the point of 
view that 1 have called operationalj that is, I shall 
seek the meaning of our statements and concepts by 
trying to analy?:o what it is that we do when we are 
confronted with any concrete physical situation to 
which we attempt to apply Ihe concept or about which 
we make the statement. 

It is in the first x)lace most important to realize that 
the statistical method, in which the notions of prob¬ 
ability are fundamental, has, when afiplied to the un¬ 
derstanding of physical situations, certain inherent, 
unicpie, logical characteristics, so that any account 
which statistics can give of physical phenomena must 
have an entirely differtmt aspect from that of such a 
method of approach ns classical mechanics, for ex¬ 
ample. The reason for this is that probability is not 
a notion which can he applied to concrete individual 
events, whereas we demand that we understand, or 
predict, or control, the individual event. I demand 
to know what will happen when I throw this particu¬ 
lar stone in the air, or explode this particular charge 
in the cylinder of a gas engine. Ordinary inechaniea 


gives an unequivocal answer, and in general the ex- 
pliinnlions of ordinary mechanics make direct contact 
with just such concrete individual physical events. 
But the notions of jirobability have no such applica¬ 
tion to individual events, and in fact the notion of 
probability is meaningless when applied to an individ¬ 
ual event. U’ho proof of this is given by mere obser¬ 
vation of what we do in applying tiie notion of prob¬ 
ability. Suppose that 1 show you u die and remark 
that I intend to throw it in a minute. You volunteer 
the information that the probability is one sixth that 
the throw will he a six. I am skeptical and ask you 
to justify your statement by pointing out the prop¬ 
erty of the event, when it takes place, that can be do- 
scribed as a probability of one sixth for a six. I then 
make the throw and get a six. What possible ebar- 
acteri.stic has tliis single event tliat can justify your 
statement? Your statement has immediate meaning 
only when applied to a long sequence of events, or 
when af)plied to the coTistruction of the die and the 
method of throwing* it. Even ^vhen applied to a se¬ 
quence of events there is always an unbridgeable log¬ 
ical chasm thwarting a precise application of the 
notion of probability to any actual sequence. Con¬ 
sider, for example, the classical example of tossing a 
coin. In practice our first concern is to determine 
whether the coin is a fair coin, that is, whether it is 
equally likely that heads or tails appear. Suppose 
that wc make a million throws, and find the excess of 
•one or the other not to be more than 1,000. Then wo 
are likely to say that the coin is fair. But, logically, 
we are Imund to recognize that the coin may have been 
loaded so that heads were, perhaps, nine times as 
likely to appear as tails, only tlmt we had happened 
on one of those excessively rare sequences in which as 
many tails appeared as heads. Rigorously, there can 
be no method by which we can be sure that all our 
pa.st exj^erience has not been one of these excessively 
rare sequences which logically we are bound to recog¬ 
nize ns possible in any statistical assembly. 

Passing over these logical difficulties in applying 
precisely the notions of probability to any actual 
physical situation, it is evident, I think, that, when 
applied to individual events, probability can have 
only a secondary or derived meaning. I believe that 
an examination, as the operational point of view pre¬ 
scribes, of what one does, will show that the meaning 
to be ascribed to the probability of individual happen¬ 
ings is to be found in the rules of the mental gome 
that one plays in thinking about and trying to under¬ 
stand the individual events. This has important con- 
seque;rice.s when we attempt to use the notions of prob¬ 
ability in building physical theories. We must recog¬ 
nize in the first place that any physical theory 
demands the construction of some sort of model. Now 
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a,ny model involving notions of probability is of neces¬ 
sity more rmote from the phyeieal situation and 
more esoteric in obaraoter than the more usual and 
naive models, such ^ are offered by ordinary mechan¬ 
ics. For any statistical model involves convention¬ 
alized events to which the notions of probability are 
by deffnition applicable, although the notion of prob¬ 
ability does not apply at all to the concrete physical 
events which are the counterpart of the events of the 
model. It is tlierefore not surprising that the con¬ 
nection between the properties of the statistical model 
and the corresponding physical system is somewhat 
different from the connection in the more ordinary 
sorts of model. 

It would be possible to digress considerably here to 
discuss the properties which we demand in our models, 
and the uses to which we put them. The subject is 
fairly obvious, however, and I believe we can safely 
assume an understanding of the essential features. 
The least exacting demand that we make of a model 
is that it serve as a calculating device, by which we 
can predict actual physical happenings, and for this 
purpose any sort of consistent correspondence between 
the model and the physical happening is satisfactory. 
The simplest way in which the statistical model can 
satisfy this simplest and minimum demand is evi¬ 
dently that actual happenings in the physical system 
shall correspond to high probabilities in the statistical 
model. This furthermore seems to be the only possi¬ 
bility and all that we can do; in the model there are 
no certainties, only probabilities, some of which, it is 
true, may be very close to unity, whereas in the phys¬ 
ical system there are invariable happenings, as for ex¬ 
ample, a cake of ice always melts when it is heated 
above the melting point, or the external atmosphere 
always luahee into an exhausted electric light bulb 
when it is cracked. On the other hand, it is most 
natural to say that low probabilities in the model 
correspond to infrequent occurrences in the physical 
system. But to go further and specify exactly how 
close to unity we shall demand that the probability be 
that is to correspond to an invariable happening, is 
not so easy, and there seems to be a certain unavoid¬ 
able fussiness here defeating every endeavor to make 
sharp connection between the model and actuality. 
There is a still greater difficulty in giving a precise 
physical significance to events in the model of low 
{^bability; we shall return to this question. For the 
present the important point for us is that any statis¬ 
tical model is in peculiar degree purely a paper and 
pencil model, and peculiar limitations may be expected 
in the use of such a model 

tf Hie oidy demand that we put on the model were 
that it ahould serve m a oomputing device, the sitoa- 
wei^ ^ comparatively simple and could bo 
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quickly dismissed. But as a matter of fact we make 
the more exacting demand that the model enable us to 
underatand the physical situation, and to this end wo 
demand that there be a further correspondence be¬ 
tween the properties of the model and of the physical 
Cystem. Since we do not usually make the extreme 
demand that the model enable us to understand all 
the physical properties of the system at once;, we 
usually do not demand that there be an exhaustive 
correspondence between the properties of the physical 
system and those of the model, but we are satisfied 
with a correspondence of those properties only which 
are pertinent for our immediate purposes. Thus for 
the discussion of the thermodynamic properties of a 
perfect gas, a model is usually sufficient in which the 
molecules of the actual gas are replaced by perfectly 
elastic spheres or ellipsoids, although such a model 
gives no hint of the optical properties of the actual 
gas. It is curious, however, that even for thermody¬ 
namic purposes we would not be satisfied with a model 
in which the number of fictitious molecules is not 
equal to the number of actual moleoules which various 
other sorts of physical evidence lead us to ascribe to 
the actual gas. 

If, now, we are attempting to find a model for the 
thermodynamic properties of a gas, we see that the ac¬ 
cepted models which satisfy these additional require¬ 
ments go far beyond the original demands, for in such 
models we encounter all the phenomena of fluctua¬ 
tions. Strictly, such a model never comes to equi¬ 
librium, and can not therefore possess any property 
which strictly corresponds to temperature as defined 
classically in terms of o(|uilibrium states. The re¬ 
markable fact, of course, is that the fluctuations of 
the model were found to correspond to fiuctaations in 
the physical system, as shown by the Brownian mo¬ 
tion, and in consequence we have now come to recog¬ 
nize that temperature is physically only an approxi¬ 
mate concept, instead of the exact concept originally 
assumed in thermodynamics. This gives us at once 
one possible method of dealing with the second law 
and its apparent violations. If we choose to formu¬ 
late the second law by the statement that dQ/T is an 
exact differential then by its very form it applies 
only to those situations to which the temperature con¬ 
cept applies, and since the temperature concept never 
exactly applies to any physical situation, we are left, 
with a law which may be rigorously exact in the limit, 
but which applies to no actual situation* This method 
of meeting the situation may perhaps be satisfactory 
to the pure logician, but to the individual interested, 
in filling his pockets by bootlegging entropy, such oon^ 
siderations will appear as uninteresting and as in¬ 
effectively legalistic as the restrictions whioh the naor^ 
ordinary sort of bootlegger fails to rcoognise. 
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It ig probably not possible to set up a meohanistia 
model of a purely thermodynamic system, for the ther¬ 
modynamic system knows no details, but only pres-* 
sure and volume and temperature, whereas it is the 
essence of a mechanical model that it contain details 
which can have no counterpart in the physical system 
in so for as it is purely thermodynamic. This pre¬ 
pares us to recognize that the concepts of thermody¬ 
namics have no absolute validity, but are relative to 
the operations, and in particlar to the scale of the 
operations which we use. Thus a fluid in turbulent 
motion may have a temperature from the point of 
view of a thermometer with a bulb several centimeters 
in diameter, but may have no temperature from the 
point of view of a minute thermo-couple such as 
biologists have recently used in probing the interior 
of single cells. Or again, the entire body of phe¬ 
nomena to which the so-called third law is applicable 
would immediately appear in a different aspect and 
the third law would no longer be applicable if the 
operation of taking atoms apart and recombining 
them was added to the other permissible operations 
of a more conventional character. In recent papers 
Dr. David Watson has discussed some of the conse¬ 
quences of a recognition of some of the other rela¬ 
tivistic characteristics of the entropy concept. 

There seem to be two diametrically opi)osite and 
equally natural reactions to an appreciation of this 
situation. The first reaction is that of the younger 
generation, part of which, at least, expects to dis¬ 
cover some day in the realm of microscopic opera¬ 
tions the possibility of a profitable entropy bootleg¬ 
ging business, and there is, secondly, the reaction of 
the other school, which is convinced that the second 
law involves something absolutely fundamental, and 
that any formulation in terms involving relative mag¬ 
nitudes or permissible operations can be only an in¬ 
complete formulation. 

In the endeavor of the second school to find a more 
fundamental formulation it is natural to attempt to 
capitalize the striking success that the statistical point 
of view has already had in dealing with the phe¬ 
nomena of fluctuations. One recent and well-known 
attempt in this direction is that of Eddington to ap¬ 
praise the second law in terms of what is essentially a 
shuffling process. Eddington sees in the universal 
tendency for entropy to increase, or for a system to 
pass from a less to a more probable configuration, the 
analog of what happens when a pack of cards is shuf¬ 
fled. Now although there may be strong points of 
analogy between these two processes, it seems to me 
that there are also essential differences, and that the 
analogy on the whole is not a happy one. Shuffling 
acquires meaning only when we are able to apprehend 
the cards as individuals by marking them so that we 


can identify them as individuals, but in suck a way 
that there shall be absolutely no effect on the shuffling 
process. The picture that Eddington had in mind was 
a pack of cards freshly received from the manufac¬ 
turer, arranged in suits and by rank in the suits, and 
then shuffled and losing all trace of its original ar¬ 
rangement. But, as G. N. Lewis has remarked, tiie 
arrangement of the cards in suits is one of entirely 
arbitrary significance; from the point of view of some 
other game than whist the initial arrangement was 
already u completely shuffled arrangement as well as 
all the subsequent one*8. Or we may look at it in an¬ 
other way. Imagine an infinite sequence of deals, the 
cards being partially shuffled between each deal, and 
suppose that a complete record is kept of all the 
hands. Somewhere in this sequence there will be deals 
in which the cards are distributed among the hands 
by suit and the a nan gem cut in each hand is by rank. 
If one examines the record it will be found that as one 
proceeds away from the exceptional deal, both for¬ 
ward and backward in the sequence, all trace of the 
regular arrangement becomes obliterated. That is, 
shuflling with respect to any configuration selected 
arbitrarily as of special significance is symmetrical 
with respect to past and future time, and the analogy 
with the thermodynamic situation disappears. There 
are other difficulties with the shuffling point of view. 
We have seen that shuffling has meaning only when 
the cards can be identified as individuals. But if the 
cards cun be handled as Individuals, they can be uu- 
shuffled, as any whist player will demonstrate to you 
within five seconds of picking up his hand. To see in 
the shuffling process something analogous to the inex- 
orableness of the increase of entropy in nature in¬ 
volves the thesis that, although it may be possible to 
identify the elements in a physical situation, there is 
some restriction in nature which prevents us from 
treating these elements separately and sorting them 
out. This, it seems to me, is a hard doctrine. There 
is no suggestion of such a state of affairs in any 
picture offered by the classical meohanios, and classical 
mechanics was all that Eddington had in mind. Until 
the reason is elucidated for this surprising inability 
of ours to handle what we can see, I believe that the 
shuffling analogfy must be judged only to obscure the 
situation rather than to clarify it. 

At first glance, the possibility of understanding the 
strange restriction against touching what we can see 
is even more remote from the wave mechanics point 
of view than from the classical, for seeing is now to 
be considered as a kind of touching, namely, touching 
with a photon. It may well be, however, that we have 
here the key to the ultimate solution, for it is not suf¬ 
ficient merely to touch, but the toueh must also oon« 
trol ; such a kind of touch doubtless requires the coop^ 
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eratioD of a great many photons, and thus will be 
less possible of attainment than the touch by a single 
photon which is sufAcient for recognition. But this 
point of view we do not follow further here. 

Not Only does Paddington see in shufling the com* 
pkte analogy of the inexorable increase of entropy, 
but he sees something even more fundamental, namely, 
an explanation of the properties of time itself, and 
in particular why it is that time is unsymmetrioal and 
flows only forward. This he has expressed by saying 
that the increase of entropy of the universe is what it 
is that gives direction to time’s arrow. This concep¬ 
tion deals with such fundamental matters and has been 
hailed in so many quarters as being of such unique 
profundity, that we may be pardoned for stopping 
for on examination of what is involved. Eddington 
Hcos the crux of the matter in an essential dilTerence 
Itetween the equations of ordinary mechanics, includ¬ 
ing electrodynamics, and thermodynamics. The equa¬ 
tions of ordinary mechanics and of electrodynamics, 
which express what Eddington calls primary law, are 
of such a character that the differential of time may 
be reversed in sign with no change in the equations, 
as, for example, in the equation for a falling body, 
d^8/dt^ ^ - g. It is evident enough that the equation 
is unaltered if the sign of dt is changed; the question 
is what is the significance of this observation? The 
significance that PMdington ascribes to it is that the 
equation is unaffected by a reversal of the direction 
of flow of time, which would mean that the corre¬ 
sponding physical occurrence is the same whether time 
flows forward or backward, and his thesis is that in 
general there is nothing in ordinary mechanical occur¬ 
rences to indicate whether time is flowing forward or 
backward. In thermodynamic systems, on the other 
hand, in which entropy increases with time, time en¬ 
ters the differentia] equation as the first derivative, so 
that the direction of flow of time can not be changed 
without changing the equation. This is taken to in¬ 
dicate that in a thermodynamic system time must flow 
forward, while it might flow backward in a mechan¬ 
ical system. 

As thus expressed there seems to be considerable 
vagueness about some of the ideas; this vagueness 1 
find in Eddington^s original formulation. Such 
vagueness is natural and perhaps inevitable in a 
popular exposition, but if we are to understand from 
the operational point of view what is involved here, 
we must try to be more precise. Careful analysis has 
not yielded to me more than the following aa an 
exact statement of what is involved. Imagine a closed 
system, and an assistant witli a note book in which at 
a given instant of time he notes all the data necessary 
to oharaoterixe completely the configuration of the 
system. At a later instant of time he records the 


corresponding data in another note book. He then 
gives us the note books and we try from a study of 
them to determine which set of data was recorded at 
the earlier instant of time. If the system was a ther¬ 
modynamic system we can make the decision, because 
the entropy increases with time, but if the system was 
a mechanical system we can not decide which note 
book was used first, because examples could be set up 
for either one or the other. Eddington expresses this 
difference by saying that the direction of flow of time 
has no significance in the mechanical system. 

It is, of course, true that the differential equation 
of the mechanical system is differently constructed 
from that of the thermodynamic system, but the sig¬ 
nificance of the difference docs not need to be formu¬ 
lated as does Eddington. We must in the first place 
remember that the equation of the mechanical system, 
for example, - - g, applies not only to a single 

system—that is, to a single falling body—but ap¬ 
plies as well to a family of systems. The equation 
has the property that, corresponding to every specific 
system, with its particle at a definite point moving 
with a definite velocity at a definite instant of time, 
another system is possible with its particle in the 
same position at the same instant, but with a negative 
velocity. This is because the equation is of the second 
order, and gives on integration two constants, which 
may be so adjusted as to give any position and any 
velocity at any instant of time. Imagine the second 
system set up; as time goes on it will trace out in re¬ 
verse sequence the positions of the first system, as may 
be seen from the e(iuation itself, which may be written 

d*8 dv d(-v) 

■5? = t/( 

fit is this fact which makes it impossible to decide, in 
our example above, which note book was used first, 
because there is no way of telling from the entries 
alone whether they applied to the first or the second 
system. But in no case is there any question of time 
flowing backward, and in fact the concept of a back¬ 
ward flow of time seems absolutely meaningless. For 
how would one go to work in any concrete case to de¬ 
cide whether time were flowing forward or backward ? 
If it were found that the entropy of the universe were 
decreasing, would one say that time was flowing back¬ 
ward, or would one say that it was a law of nature 
that entropy decreases with timet It seems to me 
that in any operational view of the meaning of natural 
concepts the notion of time must be used as a primi¬ 
tive concept, which can not be analyzed, and which 
can only be accepted, so that it is meaningless to 
speak of a reversal of the direction of time. I see no 
way of formulating the underlying operations without 
assuming as understood the notion of earlier or later 
in time. 
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liowis, in a recent paper, ^^The Symmetry of Time 
in Physice,” adopts a point of view in some respects 
similar to that of Eddington, although Lewis would 
certainly disclaim more than very partial agreement 
with Eddington. Lewis speculates about the funda¬ 
mental BigniUcance of the symmetry of time in phys¬ 
ics. His point of view takes its origin from the four¬ 
dimensional representation of events employed in 
relativity theory, and the consequent reduction of all 
propositions in kinematics to propositions in four¬ 
dimensional geometry, rather than from the form of 
the equations of mechanics, as in Eddington’s theory. 
But both neglect what 1 believe to be the most impor¬ 
tant aspect of the situation. Both the equations giv- 
ixig tlie motion of the system and the four-dimensional 
representation of the motion are only a small part of 
the story. The equations are without significance un¬ 
less the physical operations are also defined by which 
numerical values are assigned to the various symbols 
of the equations. For instance, in treating a falling 
body, we need in addition to the equation itself a set 
of directions for the use of the equation, in which it 
is set forth, among other things, that s is the number 
obtained by making with a meter stick certain 
manipulations connected with an arbitrary origin and 
the instantaneous position of the falling body. 
Similarly, in the four-dimensional representation, we 
must know the physical operations by which the 
niunerical values of the coordinates are obtained which 
go into the four-dimensional diagram. If one ex¬ 
amines the operations by which meaning is given to 
the symbols which occur in the equations or to the 
coordinates in the geometrical representation it will 
bo found that the time concept has to be assumed as 
primitive and unanalyzablo, for the operations essen¬ 
tially assume that the operator understands the mean¬ 
ing of later and earlier in time. For example, in 
order to find the velocity of a particle, one has to 
observe its position at some one instant of time and 
combine with this in a prescribed way the result of 
another observation at a later instant If one does 
not intuitively understand what is meant by a later 
instant, there is no method of formulating the operas 
tlons. The same situation is involved in specifying a 
thermodynamic system. One of the variables is the 
temperature; it is not sufficient merely to read at a 
given instant of time an instrument called a ther¬ 
mometer, but there are various precautions to be ob¬ 
served in the use of a thermometer, the most important 
of which is that one must be sure that the thermometer 
has oome to equilibrium with its surroundings and 
so records the true temperature. In order to estab¬ 
lish this, one baa to observe how the readings of the 
thermometer change as time increases. 

This point of view, that the schedule of operations 


by which the aymboU aoqnire meaning is as important 
a part of the physical situation as the relations which 
are found to hold between the symbols themselves, 
has an important bearing on a very widely spread 
tendency in modem physics and science in general 
to see nothing as significant except the relations, and 
so to reduce all science to a kind of topology. It is 
this point of view that is at the bottom of Einstein’s 
philosophy when he sa3rg, for example, that all tiiat is 
observed is a series of space-time coincidenoes, and 
which Eddington expresses by saying that nature may 
be reduced to a series of pointer readings. If one 
grants that the ultimate object of physios is to estab¬ 
lish a certain sort of relation between us and the 
world of our senses, to spei^ with a certain mon¬ 
strous naivete, I do not see how it is possible to dis¬ 
card as irrelevant the fact, for example, that the 
fourth coordinate in the four-dimensional geometry of 
relativity has to be obtained by an entirely different 
sort of operation from the other three coordinates, or 
to regard the entire situation as exhaustively charac¬ 
terized by the relations between the numbers, irre¬ 
spective of how they are obtained. 

We return now to a further consideration of onr 
Btatifitioal model and the methods by which we shall 
establish a correspondence between its properties and 
those of the physical system. Hitherto we have been 
gratifyingly successful; events in the model of over¬ 
whelmingly high probability correspond to invariable 
happenings in the physical system, and less common 
events in the model, such as fluctuation phenomena, 
are found to be prophetic of a previously unsuspected 
new domain of physical ^eots, typified by the Brown¬ 
ian motion. Encouraged by this success, it is natural 
to think that we have got hold of something leal, 
whatever that may mean, and to push our scheme of 
correlation to the logical limit, and say that all the 
excessively rare events corresponding to low probatdl- 
ities in the statistical model are correlated with com- 
spending rare events in the physical system. Now 
it is a consequence of the fundamental assumptions 
which have gone into the nsual statistical modd, 
namely, that all elementary configurations are entirely 
independent of each other, so that the probability of 
any configuration is to be calculated by purely com¬ 
binatorial methods from the relative number of wgys 
in which the configuration can be realized, that ihfite 
is some chance of the occurrence of any oonfiguratioHi 
no matter how unusual its properties. This would 
mean that in the corresponding physieal system, any 
configuration whatever, compatible with the fixed eop* 
ditions, would occur occasionally, as, for example, ^ 
gas in a bo;c will occasionally automatically all 
itldf into one end. This condumon is indeed 
BteraUy many exp^ m statistioal meetenicsv 
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in thie literatuiw statements are not axmommon, such, 
for example^ as tbat of Bertrand Bussell in a recent 
magraEme article that if we put a pail of water on 
the lire and watch it for an indefinite time, we shall 
eventually be rewarded by seeing it freeze. It seems 
to me that there are a couple of objctions that can 
bo made to the conventional treatment of rare occur¬ 
rences, which I shall now examine. 

The first difficulty is with the teohnioal method of 
calculating the chances of observing a rare configura¬ 
tion, and is oonoerued only with the model itself, 
and not with the physical application of the results 
of the calculations. In computing the chance of any 
con%uration, it is always assumed that the elements 
of the statistical model are without influence on each 
other, so that the chance of a given configuration is 
siven by merely enumerating the number of com¬ 
plexions corresponding to the given configuration. 
For example, in the kinetic theory of gases it is as¬ 
sumed that the location of any molecule and its 
velocity is, except for the restriction on the total 
energy and the total volume, independent of the loca¬ 
tion or the velocity of any or all of the other mole¬ 
cules. It may be proper enough to postulate this 
for the model, but we know that it can not rigorously 
correspond to the physical system, for the molecules 
of a gas do interact with each other, as shown by the 
mere fact that they conserve their total energy, and 
the transmission of energy from one molecule to an¬ 
other takes place only at a finite rate, so that if, for 
example, at one instant all the velocity were in a 
single molecule, we would find that immediately 
afterward only molecules in the immediate vicinity 
had any velocity. This means that the assumption of 
complete independence must be recognized to be only 
an approximation, and some way of handling this ap- 
proadmation must be devised. The method usually 
adopted is to cast the problem in the form of inquir¬ 
ing how many observations must be made in order 
that the chance of observing the desired rare con¬ 
figuration may be one half, for example, choosing the 
time between observations so long that at each ob¬ 
servation all appreciable trace of the previous con¬ 
figuration flhall have been obliterated, so that the 
assumption of independenoo may apply. The point 
now is this: the time that one has to wait for the 
probalde obliteration of all traces of a previous con- 
flgnzation becomes longer the rarer the previous con- 
%iiration; obviously it takas longer for a gas to 
efface all trace of having been all concentrated in one 
half at its available volume than to efface the traces 
of a awall local eonoentration. The situation is, there- 
.not only must wo make an increasingly 
in order to hope to wit- 
neitoi the interval between 


our observations must also get longer. It is merely 
the first factor which is usually considered; when both 
factors are considered it is not at all obvious that the 
process is even conveigent This point should be sub¬ 
jected to further examination. 

There is another difQculty connected with the mere 
calculation of the probability of rare ooourrencea pre¬ 
sented by quantum theory. All classical calculations 
assume that the molecules have identity. But the un¬ 
certainty principle sets a limit to the physical mean¬ 
ing of identity. It is not possible to observe the 
position and velocity of any molecule with unlimited 
precision, but there is a mutual restriction. After an 
observation has been made, the domain of uncertainty 
in which the molecule is located expands as time goes 
on. If the domains of uncertainty of two molecules 
overlap, then the identity of the molecules is lost, and 
a subsequent observation will not be competent to de¬ 
cide which molecule is which. The only way of main¬ 
taining the identity of the molecules is by making 
observations at intervals so frequent that the domains 
of uncertainty have not had time to overlap. But this 
time is obviously much shorter than the time between 
observations demanded by the requirement that all 
trace of the previous configuration shall have been 
wiped out. Furthermore, the act of observation, by 
which the concept of identity acquires meaning, alters! 
in an uncontrollable and unpredictable manner the 
motion of the molecules, whereas the statistical treat¬ 
ment requires that the molecules be undisturbed be¬ 
tween successive observations. It seems, therefore, 
that the physical properties of actual molecules as 
suggested by quantum theory are different from those 
of the molecules of the model, and this would se^ to 
demand at least designing new methods of calculating 
the chances of rare occurrences. 

, Apart from these objections, which may be met by 
the discovery of new theoretical methods of attack, 
it seems to me that the most serious difficulty with 
this question of rare states is met in the process of 
transferring to any actual physical system conclusions 
based on a study of the corresponding model. Sup¬ 
pose, for example, that we are discussing thte problem 
of the tossing of some particular coin. If the coin 
is a fair coin, that is, if the chances of heads and tails 
are even, then our statistical model consists merely 
of a sequence of one or the other of two events, each 
of which is as likely to occur at any time as the other, 
absolutely independently of what may have happened 
elsewhere in the sequence. The theoretical discussion 
of this model is very easy, and we arc convinced that 
cdnolfi^ons drawn from a discussion of tbo model 
will apply to the tossing of the coin, always provided 
that tbe coin is a fair coin. As a particular probkih 
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wo may consider the chance of throwing heads ten 
consecutive times. The chance of this is (1/2)^°, or 
1/1024, which means that in every 1,000 consecutive 
throws tlie chances will bo roughly even that there 
will be somewhere a sequence of 10 heads.^ But 
1,000 throws are a good many, and it may be that 
we have nev(3r made so many throws, and are content 
merely to make the prediction that if some one else 
should make so many throws it would be found to 
be as we say. But suppose that Sf)mo one questions 
the fairness of the coin, and says that he has reason 
to think that there is a bias of 10 per cent, in favor 
of throw^ing tails, so that the chance of a head at a 
single throw is only 0.45 instead of 0.50. We find 
now on making the calculation that we shall have to 
make roughly 10,000 throws in order to have an even 
chance of getting a sequence of 10 heads; and, in gen¬ 
eral, that slight imperfections in the I'ainiess of the 
coin make very large differences in the chance of rare 
occurrences. In view of this, we feel that it behooves 
us to moke some objective test of the fairness of the 
coin hefoTC we venture to publish our prediction that 
we are likely to get a sequence of 10 heads in 3,000 
throws. We make the most direct test possible by 
appealing to the fundamental definition of fairness, 
which is that in a large number,of throws the ratio 
of the number of heads to tails tends to equality. 
But how many throws are necessary to establish such 
an equality with satisfactory assurance 1 There is 
another theorem here, namely that in n throws the 
chances are even that we shall have an excess either 
of heads over tails or of tails over heads of 0.6745 
Neglecting the numerical factor for our rough pur¬ 
poses, this means that if we make a hundred throws 
the chances are nearly even that the number of heads 
is somewhere between 45 and 55. To establish the 
fairness of the coin we would have to make a consid¬ 
erable number of 100 throws at a time and observe 
whether or not the number of heads clusters between 
45 and 55. If, on the other hand, there is a 10 per 
cent, bias in favor of tails, the number of heads will 
cluster between 40 and 50. The precise number of 
sequences of 100 throw.s at a time necessary to con¬ 
vince us that there is no 10 per cent, bias in favor of 
tails obeys no definite criterion, but it is certainly of 
the order of ten or more, which makes 1,000 or more 
throws altogether. But this was the number of throws 
necessary to obtain one of the rare sequences of 10 
heads. 

The conclusion from all this is plain; in order to 
establish with sufficient probability that the actual 

«I am much indebted to Mr. H. M. Jamea for a rigor¬ 
ous solution of the interesting problem involved here. 
He finds that between 1,422 and 1,423 throws are neces¬ 
sary for a 0.5 chanoe of ten or more consecutive heads. 


physical system has those properties which are as¬ 
sumed in estimating the frequency of rare occur¬ 
rences it is necessary to make a number of observa¬ 
tions BO great that the probability is good that the 
rare occurrence has already been observed. In other 
words, purely logical statistical considerations never 
can justify us in predicting events so rare that they 
have never yet been observed. A pail of water has 
never been observed to freeze on the fire; statistical 
considerations give us no warrant whatever for ex¬ 
pecting that it ever will. Such predictions can be 
made only on the basis of considerations other than 
statistical. Thus in the case of the coin, an exact 
measurement of its dimensions and of the degree oi' 
homogeneity of its metal might convince us that the 
chances of heads and tails were even, because of our 
knowledge of the law’s of mechanics. But when we 
come to the molecules of a gns or the elements of 
other physical systems to W'hich the statistical method 
of treatment is usually applied, we see that there is 
no method of independently handling the elements, 
so that the statistical method of testing the validity 
of our assumptions is the only possible one. This is 
a most natural situation, because if we were capable 
of dealing with the elements of the physical system 
as individuals we could apply more powerful meth¬ 
ods than the statistical. Incidentally we may remark 
how very insensitive the statistical method is in study¬ 
ing elemental properties; this is shown by the ex¬ 
ample of the coin above, where we had to make 
something of the order of 1,000 throws to establish 
an asymmetry of 10 per cent. In many cases, how¬ 
ever, the statistical method is doubtless the ultimate 
and the only method. 

Another of the applications of statistical ideas in 
which there has always been much interest, and espe¬ 
cially lately, is to the problem of the ultimate fate of 
the universe. It is a very common opinion that the 
second law, in its original olassioal form, demands 
the ultimate heat death of the universe, because of 
the inexorable increase of entropy to a final maxi¬ 
mum, when all temperature differences shall have 
been wiped out. The chief mechanism in the ulti¬ 
mate equalization of temperature is obviously the 
radiation that is continually emitted by the stars. 
The human mind has, hoAvever, shown itself curiously 
unwilling to accept the prospect of a heat death, and 
there have been a number of attempts to avoid such 
kn unwelcome conclusion. At least two of these, 
somewhat similar to each other, are based on the 
statistical interpretation of the second law. The first 
of these utilizes the theorem that in a closed meohaui- 
eal system any configuration, once experienoed, is 
bound to recur after the lapse of sufficient time. 
According to this view, the universe endlessly giCes 
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through oyoloB of repetitiou, the so-called Poincare- 
Zennelo cycle, of prodigious but calculable duration. 
The obvious objection to this picture is that in order 
to realize a Poincar^-ZermeJo cycle the laws of class!' 
cal mechanics would have to be satisded with an 
exactness quite fantastic, hopelessly beyond the pos¬ 
sibility of direct or indirect verification. The second 
attempt to make satieties avoid the heat death rests 
on the theorem that a statistical assembly is never in 
complete equilibrium, but is always subject to fluc¬ 
tuations, and these fluctuations may attain any in¬ 
tensity if we only wait long enough. The present 
state of the universe is then to be regarded only as 
a fluctuation, with the possibility that similar fluctua¬ 
tions may recur in the future. The diiBQoulty with 
this point of view is the excessive rareness of the 
sort of fluctuation eoTresponding to the present state 
of the universe compared with the approximate dead 
level of the heat death. The previous considerations 
apply; this is one of those configurations so rare that 
one has no right to predict its occurrence unless it 
has been previously observed. One might predict 
from purely statistical considerations the occurrence 
of such a fluctuation in the future if one were sure 
that one were observing such a fluctuation now. But 
where is the evidence for this? According to the 
astronomers the fluctuation bos been taking the last 
or perhaps now 10^®, years or so to smooth itself 
out to its still considerable roughness, and there is 
certainly no evidence that before 10^® years ago the 
entropy was decreasing instead of increasing. 

There are other objections to an application of the 
second law to the entire universe. The original for¬ 
mulation of the second law was, of course, restricted 
to isolated systems. By what logical right can the 
argument be extended to the entire universe? A 
natural reply is that relativity theory seems to de¬ 
mand that the universe is finite, so that the whole 
universe becomes the sort of isolated system demanded 
by the classical formulation. But 1 believe that ex¬ 
amination will nevertheless show a very important 
difference between the smaller and the all-embracing 
closed system. Statistical mechanics, if it is to avoid 
the difQoulties already discussed when applied to any 
individual physical situation, must make the assump¬ 
tion of molecular chaos. But what in the physical 
situation gives rise to molecular chaos t If we 
imagine a gas, for example, in a perfectly reflecting 
encioaure, and suppose that the molecules are per¬ 
fectly elastic spheres, then, according to the classical 
picture, every collision takes place under perfectly 
definite conditions, so that a mathematician of suffl- 
cient power conld compute backward from the pres¬ 
ent configuration to the configuration at any past 
tinm, a% for example, when a partition might have 


been removed from the middle of the compartment. 
This sort of condition certainly can not be described 
as molecular chaos. But the walls are molecular in 
structure, so that the reflection of the individual gas 
molecules follows no definite rule. If we regard the 
molecules in the wall as part of the external universe, 
and if there is no coordination between the motion 
of the molecules of the wall and what is taking place 
in the gas because of the enormous magnitude of the 
external universe compared with the gas inside, then 
a physical reason justifying the assumption of 
molecular chaos is at onco apparent. When the 
entire universe is considered there can bo no such 
justification as this for assuming molecular chaos, 
but the whole course of events must, from the classical 
point of view, run a rigorously deterministic course, 
to which statistical considerations do not apply. It 
may be objected to this argument that a ga.s in con¬ 
tact with its walls in the way described above is not 
an isolated system. It is, of course, not completely 
isolated, buv it is nevertheless as far as the thermody¬ 
namic requirements go, which are concerned only 
with transfers of energy and of heat from the out¬ 
side. Complete isolation would seem to be iiicom- 
patiblo with molecular chaos. 

It was intimated at the beginning of this discussion 
that the heat death is supposed to bo a consequence of 
the second law, and that the continuous enormous 
radiation into empty space of the stars is the most 
striking mxuiifestation of this tendency. This point 
of view sees in the emission of every photon by a 
star part of the inexorable increase of entropy. I 
believe, however, that this is fallacious, that the rela¬ 
tions are different, and that the heat death with 
which we are confronted as a consequence of con¬ 
tinued radiation is an affair of the first law, not of 
the second, and will take place wheji all the energy 
of the universe has been radiated away, not merely 
when the energy is uniformly distributed. Elemen¬ 
tary considerations justify this contention. Consider 
a body radiating into empty space. It is continually 
dropping in temperature and losing in energy. The 
omission of radiation therefore decreases the entropy 
of the radiating body. Consider next a body in 
thermal equilibrium with its surroundings; since it 
is in equilibrium its entropy is constant, and further¬ 
more it absorbs as much radiation as it emits. Ab¬ 
sorption of radiation, therefore, increases the entropy 
of the absorbing body. This is sulBcient to give a 
straightforward account of entropy changes in radia¬ 
tion problems. Consider two bodies confronting each 
other in a cavity at constant temperature. A photon 
leaves one of the bodies, decreasing the entropy of 
that body. During the passage of the photon across 
, the space separating the two bodies the entropy is to 
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be thought of OB associated mth the photon and resid¬ 
ing somewhere in the intermediate space. When the 
second body absorbs the radiation, the photon with 
its entropy disappears from empty space and in¬ 
creases the entropy of the absorbing body. At all 
stages of the process the entropy of the entire system 
ia tmehanged. But now suppose that one body 
radiateg to another at lower temperature. This 
process is irreversible and is accompanied by an in¬ 
crease of entropy. The first two steps of the process, 
emission of the photon and passage across the inter¬ 
mediate space, are the same as before, and arc there¬ 
fore accompanied by no net change of entropy. It is 
only the last stage of the process, absorption by the 
body at lower temperature, that can give the uncom¬ 
pensated increase of entropy. The mechanism of this 
increase is to be found in a diffusion of the energy 
of the photon into the greater number of degrees of 
freedom corresponding to the lower temperature. 
Actually, this argument is over-simplified, and must 
be modified by a consideration of the distribution of 
the photons through the spectrum, but the details of 
this point of view need not concern us further. The 
immediate point for us is that emission of radiation 
into empty space is not an entropy changing process; 
the increase of entropy can occur, if it occurs at all, 
only during the act of absorption. 

But what physical evidence have we of the absorp¬ 
tion of the light radiated by the stars? To save the 
situation we must postulate absorption under oom- 
pleteiy unknown conditions. But is the assumption 
of such unknown conditions in regions so terribly 
far beyond access to us in order to save the second 
law any easier as an intellectual feat than the as¬ 
sumption of other unknown conditions which would 
defeat the second lawt Are wo not completely in the 
dark here, and had we not better admit it? 

Finally, 1 briefly summarise what I believe to be 
the principal results of this analysis and indicate the 


possible lines of future progress. The most important 
result will be, I hope^ a keen realisation that in using 
statistics we are only using a paper and pencil model, 
which has logical difficulties within itself and difficul¬ 
ties of application to concrete physical situations 
which are very much greater than the corresponding 
difficulties with more ordinary sorts of model. Some 
of these difficulties 1 believe con never be surmounted, 
so that the statistical model can never be satisfactorily 
used by extrapolation either into remote epochs of 
time, to predict rare events, or into remote reaches of 
space, to give us an idea of the course of universal 
evolution. Our model has not given us a satisfactory 
answer to our initial question as to the possibility of 
commercially profitable violations of the second law. 
The answer to this question will probably be found 
when the wave mechanics point of view has been com¬ 
pletely worked out. Some of the other logical diffi¬ 
culties of the classical statistics, I believe, will also 
be surmounted by the adoption of the wave mechanics 
point of view, which assumes probability to be a 
primitive property of the elements of the model, 
rather than an emergent property resulting from the 
cooperation of groat numbers. Before, however, the 
wave mechanics thesis of the primitive character of 
the notion of probability can be accepted, much more 
experimental work is necessary. If thesis is sup¬ 
ported, as seems probable from the evidence now at 
hand, this will constitute to a eertain extent a defeat 
of the purpose of the classical statistics, which was 
to explain why many physical assemblages of lai^ 
numbers of elemeuts obey the rules of probahiHty. 
But even granted that the primitive character of tb^ 
notions of probability acquires an experimental 
verification, it seems to me that soma of the logical 
difficulties will persist, justifying a doubt as to the 
possibility of ever setting up a logically completely 
satisfying correspondence between our models and 
our experience. 


OBITUARY 


CHARLES SHELDON HASTINGS 

With the passing of Professor Hastings, America 
has lost its foremost expert in optics, and one to whom 
astronomy owes a profound debt. 

Charles Sheldon Hastings was bom at Clinton, New 
York, on November 27, 1848. He was prepared for 
coUego in the Hartford High School, and graduated 
from the Sheffield Scientific School in 1870. He im¬ 
mediately became absorbed in certain astrophysical 
problems, and during the succeeding years published 
papers: On the comparison of ihc spectra of tiie 
lin^ and the center of the sun; On the eomet Crab; 


On the atmosphere of Venus in transit, and On the 
solar eclipse of July 29, 1878. 

The years from 1874 to 1877 were spent in study 
abroad, during which time he was a student of both 
Helmholtz and KirchhofC. On hb return to thb 
country, he was appointed associate professor of 
physics at the Johns Hopkins University, and began 
the intimate study of lenses, which occupied him ^ 
the rest of bis life. 

The ordinary formulas for the calculation of a 
eya^ hre eoctrmnely complicated, An4 the 
n^eJlhsn accurate enough to aerve fCV deslj^ 
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ing of apparatiui renders tbem almost uirnian* 

ageable. Hastings eonoeived the idea that if he re¬ 
placed the familiar ideas of indices of refraction, rays, 
and radii of curvature by the more natural notions 
of light velocities, wave and lens surfaces, which 
should be charaoterixed by their curvatures, rather 
than by their radii, greater simplicity could be at¬ 
tained. He accordingly developed a method which in 
his hands gave very satisfactory results; by its use 
lie was able to determine not only the spherical aber¬ 
ration and astigmatism of a lens, but the variation 
of its focal plane and its magnihcation, with variation 
of tfie wave-length of light. 

So successful was be in these calculations, which re¬ 
quired only the use of four-place logarithmic tables, 
that, as be said, he was able to do, rather simply, what 
elsewhere required a whole bureau of computers. The 
data for his computations were chiefly the indices of 
refraction of different kinds of glass. In order to 
carry out their measurement to the required degree of 
accuracy, he designed and constructed a spectrometer, 
of which the principal feature was a glass plate about 
8 inches in diameter, which was divided at the limb 
into degrees, by diamond scratches. The settings were 
read by two micrometer microscopes of fairly high 
power, which were placed at the ends of a diameter. 

The notable thing about the instrument was the 
great labor which he expended in determining the 
absolute position of each diameter. This instrument 
was his constant associate for over forty years, and 
enabled him to determine indices of refraction, accu¬ 
rately, to six decimal figures. 

In the eighties, the variety of glasses then known 
did not permit the production of a truly achromatic 
combination. On account of the irrationality of dis¬ 
persion there was always left an obnoxious secondary 
spectrum. With the passage of years, however, new 
kinds of glass were introduced, and Hastings by the 
study of the numerous specimens of glass was en¬ 
abled by bis calculations to combine them so as to 
practically rid objectives of secondary color. He was 
the first in this country to calculate their curvatures 
under the guidance of theory alone. But even then 
sueoesB waa not to be hoped for by confining the effort 
to the mathematical aspect of the question. As the 
problem is a purely physical one, experiment could 
alone be used as an infallible guide. Mathematical 
consideration could only lead to the conclusion that 
certain constants which appear in the equations should 
hai^ the same ratio as the dispersive ratio of ihe two 
rsqpieties C^f glass which enter the constnudion. Un- 
iQfttmately, the dispersive iratio is really indetemi- 
ni^ in afi pro!^ cases, and hence the necessity 
fjhe validity qf any choice of a theoretical 


4uy theory would adapt itself to a sufficiently small 
objective, and hence a rigid test could only be had by 
applying the theory to a large one. To have such a 
glass made greatly exceeded the means at his disposal, 
nor could he find a skilled optician who was able to 
shape the lenses to his curves. To meet this difficulty, 
he undertook to educate himself to perform this ex¬ 
tremely accurate work. For this purpose he acquired 
a certain amount of general knowledge of the methods 
used by lens makers, by visiting the shops of vazious 
lens makers, both in this country, and in England, 
and in Germany, and finally, by placing himself for 
a time under the instruction of a skilled optician in 
Paris, he acquired the indispensable practical knowl¬ 
edge and dexterity which was essential for his pur¬ 
pose. 

He now constructed a four-inch objective from two 
carefully studied glasses, on the bypothesb that the 
spherical aberration for rays of mean wave-length 
should vanish, and that the sum of the squares of 
the chromatic aberration for tho other wave-lengths, 
weighted according to their respective luminosities, 
should be a minimum, The objective was carefully 
constructed, after improving the form of the spherom- 
eter so as to greatly increase its delicacy. 

The experiment proved a failure. A careful re- 
measurement of the surfaces and a repetition of the 
computationB demonstrated that the theory was cer¬ 
tainly at fault. 

He next selected a different method for determining 
the most appropriate value for the dispersive ratio, 
imposing a condition as to the amount of light energy 
sent very near the geometrical focal image of a distant 
point. A four-inch glass was ground in accordance 
with curves, computed on this new basis, and the 
telescope proved to be an admirable one, with cor¬ 
rections, both for spherical aberration and color, 
sensibly perfect. Successively, larger and larger ob¬ 
jectives were later constructed, which proved of the 
highest excellence. 

From 1884 till 1916, when he retired, Hastings was 
professor of physics in the Sheffield Scientific School, 
and for many years acted as consulting expert for the 
Brashear Company. 

Obviously, an objective corrected for visual use is 
of no value for photographic purposes. Hastings, 
however, made correcting lenses for transforming 
visual into photographic refractors and brought the 
spectroscope to a very high degree of perfection. 

The largest telescope of his design is the 30*iiidi 
photographic objective of the Allegheny Observatory, 
and is a very perfect glass. Other constructions irom 
his caloulationa are the 26^inoh photographic objectiW 
for the Yale Obgervatoiy in South Africa; the 24-ineh 
yisitid rsfoactor st the Ohabot Observatory at Oak- 
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land, California; the IS-inch visual objective at the 
University of Pennsylvania; a twin doublet of 16-inoh 
aperture at Heidelberg, Germany; a 72-ineh reflector 
at Victoria, B. C., and the I5-iuch photographic 
Loomis coclostat at the Yale Observatory, New Haven. 
This telescope has a focal length of fifty feet, and is 
the third longest telescope in the world. 

Another of his achievements was the construction of 
an anastigmatic magnifier which is very widely used. 

Two or three years before his death, he perfected 
an improvement in the microscope, which he regarded 
as highly successful and important, but his increasing 
disabilities prevented his communicating the detail of 
his design, and it is to be feared that his results are 
lost to the world. 

Hastings was always interested in all optical phe¬ 
nomena. In 1920, he published a general theory of 
halos, on the hypothesis of two simple kinds of ice 
crystals, by which he was able to explain all the gen¬ 
eral features of complex halos. 

His published works number some forty odd 
pamphlets, and the following three books: ‘‘General 
Physics,” written in collaboration with Frederick E. 
Beach, in 1898; ‘‘Light,” which was published in 1901, 
as one of the Yale Bicentennial Publications, and 
"New Methods in Geometrical Optics,” published in 
1927. 

He was a man of wide culture, and deeply inter¬ 
ested in literature, art and architecture. In 1909, 
after extended study of the notable asymmetries of 
the Cathedral of Pisa, and other European churches, 
he published a paper, “On the Architectural Refine¬ 
ments in Medieval Churches.” 

Hastings was always uniformly cordial but pos¬ 
sessed a personal dignity through which one rarely 


passed to familiarity. He will always be remembered 
as a courtly gentleman of the old school. 

Frkdkhios E. Bbaob 

RECENT DEATHS 

Dr. Louis Aorioola Bauer, director emeritus of 
the Department of Terrestrial Magnetism of the Car¬ 
negie Institution of Washington, died on April 12 as 
the result of a fail from a window of his apartment. 
He was sixty-seven years of age. 

J. Hammond Smith, of the College of Engineering 
of the University of Pittsburgh, died suddenly on 
April 13. He was sixty-five years old. 

Dr. Donald B. Dioket, research associate in verte¬ 
brate zoology at the California Institute of Technol¬ 
ogy, died on April 15, at the age of fifty-five years. 

Professor CHAiass G. Btmpson, professor of 
mathematics in the School of Engineering, Milwaukee, 
died on February 5, at the age of sixty years. 

H. Chapman Jones, formerly for many years 
senior demonstrator in chemistry in the Royal College 
of Science, London, died on March 7, aged seventy- 
seven years. 

Sib Horace Plunkett, first vice-president of the 
Department of Agriculture and Technical Instruction 
for Ireland, known for his contributions to Irish agri¬ 
culture, died on March 26, aged seventy-seven years. 

The death is announced, at the age of seventy-eight 
years, of Sir Patrick Geddes, in Montpellier, France, 
where he was director of the Scots College. He was 
distinguished as a biologist and had held teaching 
posts in London, Aberdeen, St. Andrew^s and Edin¬ 
burgh universities. 


SCIENTIFIC EVENTS 


A NEW TUBERCULOSIS BUILDING AT THE 
PASTEUR INSTITUTE 

To the Institut Pasteur de Paris has been added, 
according to the Paris Correspondent of the Journal 
of the American Medical Association, a large five- 
story building, erected in the gardens and reserved for 
studies on tuberculosis and for the preparation of the 
BCG vaccine, the demands for which have constantly 
increased, coming from all parts of the world. Only 
890 doses were sent out in 1024 and in 1931, 101,646 
doses. Since the creation of the B C G vaccine, 414,- 
198 vaccinations have been performed. The new 
building cost $400,000, and was recently formally 
opened by the minister of public health, with the at¬ 
tendance of representatives of the medical press and 
numerous scientists. Mr. Calmette himself conducted 
visitors about the building.. He showed the first 


strains of the B C G vaccine, which date from Febru¬ 
ary 8, 1908. The transplantations of the cultures, 
from week to week, on ox bile were kept up until 1919, 
in order that the bacillus should become absolutely 
harmless, and it was not until five years later, experi¬ 
ments having been constantly made, in the meantime, 
on animals, and the demonstration having been made 
that the bacillus could not regain its virulence, that 
Calmette and Guerin decided to apply their vaccine 
to man. The recent Liibeck tragedy has clearly 
proved that only the introduction of virulent baoUli 
into the cultures can deprive them of their harmless¬ 
ness. In the preparation of the vaccine, the most 
rigorous asepsis is followed. Every week transplan¬ 
tations of the cultures, which ore preserved in baths 
at a temperature of 88*^ C., are made. The coHecrted 
emulsion is distributed in tubes of 1 oo capacity, and 
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eaelk oontaining 5 mg of tnberolo baoilli. Each tube 
contains thirty doBes^ which, at the rate of three doses 
by mouth daily, suffice for ten days’ treatment. One 
entire story of the building is reserved for these oper¬ 
ations, this story being completely separated from 
the other parts of the building, in which are the lab¬ 
oratories of Messieurs N^gre, Valtis and Boquet, the 
laboratories for the preparation of tuberculin, the 
anatomic laboratories, the laboratories for experimen¬ 
tal physiology, chemistry and others. A hacillothdque 
(tiling cabinet) contains all the strains of bacilli— 
human, bovine, avian and the like. The BCG strain 
is kept in a special bath, of which only Mr. Guerin 
has the key. In other cabinets are filed the records 
pertaining to each request for vaccine, together with 
the responses announcing the results secured, so that 
absolutely correct statistics are readily available. In 
the basement are the necropsy rooms and the cages 
for 6,000 animals (chiefly guinea-pigs) used for ex¬ 
periments. The Pasteur Institute uses 8,000 guinea- 
pigs annually. 

THE X-RAY UNIT OF THE HOSPITAL OF 
THE UNIVERSITY OF MICHIGAN 

After four months of remodeling and installing 
new equipment, the University of Michigan Hospital, 
which now handles a volume of x-ray work second 
only to the Mayo Clinic in Minnesota, opened recently 
its new x-ray department, which is said to be unex¬ 
celled by any similar installation in the country. 

The new unit is featured by a novel plan of rooms 
and apparatus which stresses convenience and privacy 
for patients and the quick processing of the x-ray 
Aims. From waiting rooms the patients are directed 
to private dressing rooms from which they pass as 
called by private corridors to the proper department. 
A complete “traffic system” of lights, which indicate 
what rooms are in use to all offices of physicians and 
the directing staff, makes possible quick routing of 
patients, so that routine x-ray examinations may bo 
made at the rate of twenty an hour. 

Rapid development of films to aid physicians to 
make an early diagnosis is made possible by a modem 
dark room, provided with dry air from which all 
moisture has been chilled out by special refrigerating 
machinery. Once in operation for the day, the room 
need never be lighted or work stopped, the completed 
films being passed out through a double-doored, light¬ 
tight well for final rinsing and drying From the dry¬ 
ing rack they may be taken directly to the physicians’ 
offices, each of which has its own viewing apparatus, 
so that a report may be given in a fraction of the 
^snal time needed. 

Among other details of the equipment are lead lined 
Kooms which confine the rays of hi^ voltage treatment 


apparatus, with lead glass windows through which the 
doctor or technician may observe the patient, a room 
in which x-ray films of the chest of bed-ridden pa¬ 
tients may be taken through the bed by apparatus 
beneath the floor, special equipment for locating for¬ 
eign bodies in the eye, and automatic apparatus, 
which, as soon as one patient’s films are made, resets 
itself for the second stereoscopic exposing. Memo¬ 
rializing Dr, Preston M. Hickey, for many years head 
of the department, is a staff library which will contain 
publications on roentgenology, given by Dr. Hickey’s 
friends, former associates and assistants, and a com¬ 
plete set of special x-ray studies of normal and dis¬ 
eased parts for referenoa Classrooms, and research 
laboratories for medical students are also provided 
within the department. The memorial bas-relief of 
Dr. Hickey, presented this last year by the American 
Roentgen Ray Society, has been hung in the special 
conference room set aside for the members of the 
hospital staff who wish to review the examination of 
their patients with members of the roentgenology staff. 

EXHIBIT OF THE PHILADELPHIA 
MINERALOGICAL SOCIETY 

The annual exhibit of the Philadelphia Mineralogi- 
cal Society opened on April 17 in the Free Natural 
History Museum of the Academy of Natural Sciences. 
All the specimens are shown by members of a group 
of amateur mineralogists whose hobby is collecting 
minerals in near-by quarries, mines, valleys and hills, 
or wherever rocks are exposed. 

The exhibit this year, which will bo open free to 
the public until April 25, is confined entirely to min¬ 
erals collected within a day’s journey of Philadelphia 
in Pennsylvania and New Jersey—moat of them rare 
and unusual crystals incidental to the mining and 
quarrying industry. For the granites, gneisses and 
other metamorpbic rocks of the neighborhood fre¬ 
quently contain veins of interesting minerals. Over 
loo minerals, or nearly ten per cent, of all those 
known to science, have been found within the city 
limits of Philadelphia. 

Two groups of quartz crystals from Bridgeport, 
Pennsylvania, are exhibited by Mr. A, Fleming, Jr., 
and calcite crystals from Howellville, by Mr. E. H. 
Ceinkowski. Showy blue cyanite and garnet from 
Prospect Park, Delaware County, is exhibited by Mr. 
C. H, Jackson. A rather extensive series of local 
minerals is shown by Mr. Harry W. Trudell, director 
of the Frankford Institute for Medical Research, 
whose collection is perhaps the finest private one in 
Philadelphia, 

The rock crystal and crystal ball are exhibited by 
Jfr, Morrell G. Biembaum. Petrified wood from lin- 
denwold, K. J., and Newton, in Bucks County, have 
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been loaned for the exhibit by Mr, W. H- Flaok. 
Brilliant pyrite, ningpietite, sphalerite and galena are 
mute evidence of the iron, lead and zinc mining near 
I^oenixville many years ago. A series of especial 
interest to beginners and boy scouts is that of “fifty 
minerals which can be found at 10 localities near 
Philadelphia*” Other exhibitors are Messrs. J. S. 
Frankenfield, George Petersen, E. A. Groth, William 
Knabe and Horace J. Hallowell. 

THE AMERICAN MEDICAL ASSOCIATION 

The annual meeting of the American Medical Asso- 
oiation will be held at New Orleans, opening on Tues¬ 
day evening, May 10, when Dr. E. II. Cary, professor 
of ophthalmology and otolaryngology at the medical 
school of Baylor University and dean emeritus of the 
school, will be installed as president. He succeeds 
Dr. E. Starr Judd, of the Mayo Clinic, Rochester, 
Minnesota. The president’s reception will be on 
Thursday evening, May 12. 

The meetings of the scientific sections will begin on 
Wednesday morning. May 11, and will continue 
through Friday, May 13. These are as follows: 
Practice of Medicine and Diseases of Children; 
Surgery, General and Abdominal; and Obstetrics, 
Gynecology and Abdominal Surgery; Ophthalmology; 
and Laryngology, Otology and Rhinology; Pharma¬ 
cology and Therapeutics; and Pathology and Physi¬ 
ology; Nervous and Mental Diseases; and Orthopedic 
Surgery; Preventive and Industrial Medicine and 
Public Health; and Gastro-Enterology and Proc¬ 
tology; Dermatology and Syphilology; and Urology; 
Radiology. 

The House of Delegates will convene for its first 
meeting at 10 a. m, on Monday, May 9. All meetings 
of the House of Delegates will be held at the Roose¬ 
velt Hotel. 

The clinical lecture program will be given on Mon¬ 
day afternoon, May 9, and on Tuesday morning and 
afternoon, May 10, at the Municipal Auditorium. 
Topics to be discussed are of important practical in¬ 
terest to the rank and file of the profession. This 
program will include the following lectures; 

Drug Addietiott—A World-Wide Problem, P. Wolff, 
Berlin, Germany. 

Drug Addiction in the United States, Walter L. 
Treadway, Washington, D. C. 

Cancer of the Gastro-lntestinal Tract, J. Shelton 
Horsley, Richmond. 

The Ohanging Diet of the American People, Lafayette 
B. Mendel, New Haven. 

The Diagnosis of Early Pulmonary Tuberculosis, 
Lawraaon Brown, Saranac Lake. 

Disturbaneae of Peripheral Circulation, Arthur W. 
Allen, Boston. 

Appendicitis, H. A. Boyeter, Raleigh, N. 0. 


Early Diagnosia of FoUomycRtia, Lewis Paldoek, 
Chicago. 

Use of Convalescent Serum in PolimnyelitiB, WlUiam 
H. Park, New York. 

Orthopedic Treatment of Poliomyelitis, WUUs 0. 
Campbell, Memphis, Tennessee. 

Motion Picture on Cancer, Francis Carter Wood, New 
York. 

In addition to Dr. P. Wolff, secretary of the Nar¬ 
cotic Committee of the League of Nations, secretary 
of the German Council of Therapy and editor of the 
leading medical publication of Germany, who will par¬ 
ticipate in the clinical lecture program given above, 
Sir Arthur Newsholme, of Birmingham, England, 
known for his work in the field of public health, will 
be one of the participants in a joint symposium of 
the Section on Practice of Medicine and the Section 
on Preventive and Industrial Medicine and Public 
Health. Sir Arthur’s topic will be “The Relation of 
Private Practice to Preventive Medicine in Europe” 
Professor N. Krasnogorski, of Leningrad, will con¬ 
tribute a paper on “Conditioned Eefiezes in Psycho¬ 
pathology of Childhood” to the program of the Sec¬ 
tion on Diseases of Children. 

FELLOWSHIP AWARDS IN THE SCIENCES 
AT YALE UNIVERSITY 

The Yale University Graduate School announces 
the award of 178 fellowships and scholarships, the 
recipients selected from more than one thousand ap¬ 
plicants. Thirty-seven have been awarded research 
fellowships. As in former years these permit of on 
international exchange of scholars, Fxoa^ Gottingen 
will come Dr. Max F, During to work Professor 
Qystein Ore on algebraic numbers, I9we Mr. Milton 
S. Plesset, of Pittsburgh, a candidate for the doctorate 
in physics at Yale this June, will go to Copenhagen 
to carry out further research under Professor Bohr, 
Two European zoologists, Dn Paul A. Weiss, of 
Vienna, and Dr. Oscar E. Schotte, of Geneva, 
continue research begun this year with Professor Ross 
G, Harrison in the Osborn Zoological Laboratory. 

Dr. George Sebeff, of Pecs, Hungary, has been of^ 
fered a renewal of the Alexander Brown Coxe fellow¬ 
ship to continue his bacteriological research wi^ 
Professor Leo Rettger, while Dr. Marimilian Stsineri 
of Vienna, has been awarded a Seessel fdiowship to 
work with Professor George E, Nichols at the Osbota 
Botanical Laboratory on the chemical nature pf 
changes in the osmotic pressiure of plants^ 

Dimitri P. Krynine, a Russian engineer, known Ihr 
his work in the Add of soil meehanios, has tek. 
awarded a Bteriing fellowehip to pursue roses^ 
on tihe permeability of soils, 

iShba C* of I4ndsboig^ 

Ibe Oxford tkis yeari^ 



Sterling f«3low8hip for reaeareh with Profoosor John 
F* Fulton in neuro-physiology. 

For psyohologioal research; Dr. Helen Peak; of 
Dallas; Texas, has been awarded a Sterling fellowship 
to enable her to continue work with Professor Ray> 
mond F. Dodge on the speed of reaction of the eyelid 
in organisms at various phylogenetic levels, while a 
somewhat related study of eye movements is made 
possible by the award of an Alexander Brown Coxe 
fellowship to Dr. Prank H. Couch, of Cromwell, Con¬ 
necticut, to make it possible for him to carry on his 
work with Professor James C. Fox, 

A special research fellowship in bacteriology has 
been awarded for the first time this year. Dr. Louis 
Weinstein, of Bridgeport, Connecticut, is the recipient. 
He will study the relationship of bacterial flora of the 
gaBtro-intestinaJ tract to the psychological reactions 
of the animal host. 

A Sterling fellowship has been awarded to Charles 
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£. Olmstead, of Boca, Nebraska, to study the effect of 
year to year differences in climatic conditions on wood 
structure of native trees. He will work with Professor 
Nichols at the Osborn Botanical Laboratory. 

Paleontologiool research on the gastropods of the 
Bt, Louis, Pennsylvania outlier, has been made pos¬ 
sible by the award of a Sterling fellowship to Dr. J. 
Brooks Knight, of Branford, Connecticut. 

Mr. Frederick N. Rhines, of Toledo, Ohio, has been 
appointed Sterling fellow for research in metallurgy. 
He will study the role of oxygen in some of the com¬ 
mon metals. 

At the Sloane Physics Laboratory honorary research 
fellowships have been awarded to Dr. Malcolm Hen¬ 
derson and to Donald Cooksey, who is a candidate for 
the Ph.D. this June. Dr. Henderson will continue 
his experiments in the fleld of radioactivity while Mr. 
Cooksey works on precision measurements in high 
frequency spectra. 
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SCIENTIFIC NOTES AND NEWS 


The meeting of the National Academy of Scienoes 
on the evening of April 25 will be given to the cele¬ 
bration of the hundredth anniversary of the electrical 
disooveries of Joseph Henry. The addresses will be: 
“Henry as a Physicist” by Dr. W. F. Magic, professor 
of physios at Princeton University; “Henry as an 
Electrical Pioneer” by Bancroft Gherardi, vice-presi¬ 
dent and chief engineer of the American Telephone 
and Tel^aph Company, and “Henry as an Adminis¬ 
trator*' by Dr. C. G. Abbot, secretaiy of the Smith¬ 
sonian Institution. 

The evening address of the American Philosophical 
Society will be given on April 23 by Dr. Paid van 
^yke, professor of modem European history at 
Princeton University, who will speak on “The Hu¬ 
man Washington.” At the annual dinner on the 
evening of April 23 the speakers will be Dr. James 
Brown Scott, secretary of the Carnegie Endowment 
for International Peace; Dr, Howard MoCknahon, 
secretairy of the Franklin Institute; Dr. Thomas S. 
Gatesi, president of the University of Pennsylvania, 
and William B. Scott, emeritus professor of geol¬ 
ogy juid paleontology, Prinoeton University. 

The annual meeting of the trustees of Science Ser- 
Tioe wlH be held in Washington on Thursday, April 
28. On the preoeding day there will be a round table 
conferenoe and a dhmer to consider how Science Ser¬ 
ies furtihw its purpose of making science better 
knitf^ by the general public and con- 

trih^ in advandiig civilisation. 

T )^Ujki hk eonferi^oe include Dr. 

MaagsMAttt^ Inetitate of Tech- 


uology; Dr. Edwin G. Conklin, Princeton University; 
Dr. Simon Flexner, Rockefeller Institute for Medical 
Research; Dr. Frank B. Jewett, Bell Telephone Lab¬ 
oratories; Mr. A. H. Kirchhofer, the Buffalo Evening 
News; Dr, John C. Merriom, Carnegie Institution of 
Washington; Dr. A. A. Noyes, California Institute of 
Technology; Mr. Robert P. Scripps, Scripps-Howard 
Newspapers; Dr. E. B. Wilson, Harvard University 
School of Public Health. The speakers at the dinner 
will be Dr. John H. Finley, The New York Times; 
Dr, Robert A. Millikan, California Institute of Tech- 
Bology, and Dr. H. Q. Moulton, Brookings Institution. 

Dn. Aethub P. Coleman, emeritus professor of 
geolc^, University of Toronto, has been awarded the 
Victoria Medal of the Royal Geographical Society in 
recognition of his geographical work in Canada. Pro^ 
fessor Coleman celebrated his eightieth birthday on 
April 4, when he was the recipient of many mesBages 
of cmigratulation from friends and colleagues at home 
and abroad. He is actively engaged in preparing a 
report on the glacial geology of southern Ontario fOJ^ 
the Ontario Department of Mines. 

Dr. Selmah a. Waesmak, of the department of 
soil microbiology, Rutgers University, and the New 
Jersey Agricultural Experiment Station, has been 
ekoted a member of the Imperial German Academy 
of Bcienees at Halley in recognition of his work on 
the foierobial population of the soil. 

PaemBBSOE Roger L. Moheibon, of the highw^ 
en^eering department of the University of MicM- 
gatb Na elected an honorary membmr of the In^ 
stiidte b£ Bngineere at Cambridge England. 



434 


SCIElfCE 


Voii, 76, No, IM7 


It is reported iu Nature that in view of the con¬ 
ferring of the honorary degree of D.Sc. by the Uni- 
vergity of the Witwatersrand, Johannesburg, on Mr. 
N, E. Brown, in recognition of his work on the South 
African flora, Sir Arthur Hill presented Dr. Brown 
to his old colleagues in the Herbarium of the Royal 
Botanic Gardens, Kew, on March 19. In the course 
of a short address, Sir Arthur said: *'Dr. Brown was 
on our staff for forty-one years, from 1873 until 1914. 
He was elected an associate of the Linnean Society 
in 1879, and in 1921 he received the Senior Captain 
Scott Medal for scientific research in South Africa 
from the South African Biological Society. I need 
not detail his many contributions to South African 
botany, as they are so well known to all botanists, 
but it is interesting to record that the following 
eminent South African botanists warmly supported 
the proposal that Dr. Brown should be honored by 
South Africa: General J. C. Smuts, Dr. I. B. Pole 
Evans, Professor J. W. Bews, Professor R. S. Adam¬ 
son, Professor R. H. Compton and Dr. John Muir.” 

De. Feedeeic H. Lahee, chief geologist of the 
Sun Oil Company, Dallas, Texas, who has been for 
three years third vice-president of the American Asso¬ 
ciation of Petroleum Geologists, was elected president 
at the annual meeting. 

At the ninth annual meeting of the Alabama Acad¬ 
emy of Science, held at Howard College, Birmingham, 
on March 11 and 12, the following officers were 
elected: President, Dr. J. F. Duggar; Vice-presidents, 
Dr. J. L, Brakefleld and Dr. H. C. Heath; Secretary, 
Dr. B. P. Kaufmann; Traosurer, Mr. A. G. Overton; 
Editor, Dr. E. V. Jones; Councillor to the American 
Association for the Advancement of Science, Dr. E. 
B. Carmichael. Birmingham-Southern College was 
selected for the 1933 meetings. 

At the annual business meeting of the Royal Philo¬ 
sophical Society of Glasgow, held on March 23, the 
following officers were elected: Vice-president, Dr. 
Henry L. G. Leask; Ilonora/ry Librarian, Dr, James 
Knight; Honorary Treasurer, Sir John Mann; Secre¬ 
tary, Mr. John A. Buyers; Members of Council, Mr, 
John P. Heslin, Miss M, A. Hannan Watson and Mr. 
George B, Wishart, 

Peofessoe Frank A. Waugh, who for the past 
thirty years has directed the horticultural work of the 
Massachusetts State College, will retire on September 
1 as head of the horticultural division in order that he 
may devote his entire time to the department of land¬ 
scape architecture, of which he will continue as head. 
Dr. Ralph A. Van Meter, professor of pomology and 
a member of the staff for fifteen years, was promoted 
to head of the division. Professor Waugh is now on 


a six-months’ leave in Japan for the purpose of study¬ 
ing Oriental gardening methods. 

Mr. Robert L. Nugent, until recently physical 
chemist at the Gladwyne Research Laboratory and in¬ 
structor in biochemistry in the Graduate School of 
Medicine of the University of Pennsylvania, has be¬ 
come assistant professor of chemistry at the Univer¬ 
sity of Arizona. 

De. Edwin 0. Jordan, of the University of Chi¬ 
cago, has been appointed a member of the Chicago 
Board of Health. 

The first Joseph A. Capps Prize for medical re¬ 
search of the Institute of Medicine of Chicago has 
been awarded to Dr. Warren B. Matthews, assistant 
resident in surgery at the University of Chicago 
clinics, for his paper on “Studies on the Etiology of 
Gastric and Duodenal Ulcer.” This prize of five 
hundred dollars, established through the generosity of 
an anonymous donor, is awarded in alternate years 
for the most meritorious medical research by a gradu¬ 
ate of a medical school in Chicago completed within 
two years after graduation. 

The award of the J. T, Baker Chemical Company 
Eastern Analytical Fellowship for 1932-33 has been 
made to Mr, Eugene Wainer, a graduate student at 
Cornell University. Mr, Wainer has worked with 
Professor Papish in research for Element No. 87 
{Journal of American Chemical Society, 63, 3818, 
1931), He plans to make a study of x-ray spectros¬ 
copy as a means of quantitative analysis under the 
direction of Professor Papish. 

In a letter written at Iquitos, Peru, on March 18, 
M. W. Stirling, chief of the Bureau of American 
Ethnology, states to the Smithsonian Institution that 
he had just completed an 800-mile trip on a raft via 
the rivers Yangtse, Santiago, Moronon and Amazon. 
His ethnological collection of Jivaro and Aquaruna 
material came through in good shape. Mr. Stirling 
hopes to reach Washington early in May. 

Dr. Marguerite Lefbvrb, chef de travaux in the 
University of Louvain, who as the holder of a fellow¬ 
ship under the Commission for Relief in Belgium 
Educational Foundation, has been prosecuting studies 
in geomorphology at Columbia University, is devoting 
a month to the study of ancient marine levels in South 
Carolina, Georgia and Florida. 

Db. Charles E. Spbakman, of the University of 
London, will deliver on April 23 the principal address 
at the annual meeting of the Uulvorsity of KentueltJ 
chapter of Phi Beta Kappa. His subject is 
Abilities of Mon.” 

The annual lecture of the James A. Gibson ApUr 
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tomioal Society at the University of Buffalo teas 
given on April 8 by Dr. G. Carl Huber, professor of 
anatomy and dean of the Graduate School at the Uni¬ 
versity of Michigan. The subject of Dr. Huber’s ad¬ 
dress was “The Kidney.” 

Dean George F. Kay, of the State University of 
Iowa, gave the address at the annual Phi Beta Kappa, 
Sigma Xi Convocation at Washington University, 
Saint Louis, on April 7. His subject was “Scientific 
Discovery and Human Outlook.” While at the uni¬ 
versity, Dean Kay also gave a lecture before the fac¬ 
ulty and students of the science departments on “The 
Glacial History of Iowa and Adjacent States.” 

Db. R. a. Emerson, head of the department of 
plant breeding in the New York State College of Agri¬ 
culture, Cornell University, gave the third series of 
annual lectures under the Frank Asor Spragg Memo¬ 
rial Fund, from April 5 to 8, at Michigan State Col¬ 
lege, This memorial is in honor of Professor F. A. 
Spragg, who was in charge of plant breeding work 
at the Michigan Agricultural Experiment Station 
from 1906 until his death in 1924. The subjects dealt 
with in the lectures were: “Cooi>eration in Plant 
Breeding”; “Heredity and Environment” (a non-tech- 
nical lecture); “Breeding White Beans for Disease 
Resistance, Yield and Canning Qualities”; “The 
Present Status of Com Genetics and Cytology,” and 
“The Solving of a Genetics Problem—the Inheritance 
of Variegated Pericarp in Com,” 

Tviro lectures will be given on May 3 and 5 under 
the Edward K. Dunham Lectureship for the Promo¬ 
tion of the Medical Sciences at the Harvard Medical 
School by Dr. Ludwig Pick, professor of pathology, 
University of Berlin, and director of the Pathological- 
anatomical Institute Municipal Hospital, Friedrich- 
shain, Berlin. The lectures will be given each day at 
5 o’clock. The subjects will be “ A Classification of 
the Diseases of Lipoid Metabolism and Gaucher’s Dis¬ 
ease” and “Niemans-Piok’s Disease and other Forms 
of so-called Xanthomatosis.” 

Sigma Pi Sigma, honorary physics fraternity, in¬ 
stalled its twenty-first chapter at the University of 
Richmond on March 16. The installation ceremonies 
were held in the physics lecture room of Richmond 
Hall with Dr. Marsh W. White, the executive secre¬ 
tary of the society, and Dr. R. C. Young, former 
preaidoit and member of the executive council, as in¬ 
stalling officers. Nineteen charter members, including 
Dr. R, E, Loving, head of the physics department, and 
Dr. C. L. Albright, were initiated as charter mem¬ 
bers of the Chi chapter. After the installation dinner 
the first open meeting of Hie chapter was addressed 
by Dr, White, who spoke on “Energy Relations in 
X<«sy Tubes.” 


The thirteenth annual meeting of the Amerioan 
Geophyaioal Union will be held in the building of the 
National Academy of Sciences, Washington, on April 
28 and 29, Dr. William Bowie is chairman of the 
union. Dr. L. H. Adams is vice-president and Dr, 
J, A. Fleming general secretary. The chairmen of 
the sections are; Geodesy, W, D. Lambert; seismology, 
N. H. Heck; meteorology, G. W. Littlehales; terres¬ 
trial magnetism and electricity, D. L. Haxard; ocean¬ 
ography, A. H. Clark; volcanology, A. L. Day, and 
hydrology, 0. E. Mcinzer. 

The second International Congress of Tropical 
Medicine, which was to have been held in Amsterdam 
next September, has been postponed until financial 
conditions are more favorable. 

Definite plans have been made for the removal of 
the North East Forest Experiment Station from Am¬ 
herst to Now Haven. Three specialists moving with 
the station are Dr. Porley Spaulding, forest patholo¬ 
gist of the bureau of plant pathology; Harvey Mao- 
Aloney, entomologist of the bureau of plant entomol- 
and Paul Miller, of the bureau of biology. 

The Eugene Littauer Memorial Laboratory for 
diagnosis and research was recently presented to the 
Nathan Littauer Hospital in Gloversville, N. Y., by 
Lucius N. Littauer. The laboratory is a memorial to 
Mr. Littaueris brother and the hospital, built several 
years ago, to his father. Among guests at the dedica¬ 
tion were Drs. James Ewing and Emanuel Libmon, 
New York; Elliott P. Joslin, Boston; Edward 
Francis, Washington, D. C.; Milton C. Wintemitz, 
New Haven, and Harrison S. Martland, Newazk, 
N. J., all of whom made addresses. The building has 
two floors; on the first are the diagnostic laboratories 
and the second is planned for research, while the base¬ 
ment contains the necropsy, histologic and photo¬ 
graphic rooms. 

Nature reports that Lord Wakefield has given a snm 
of £26,000, spread over seven years, as a contribution 
to the British Imperial Institute. The institute is 
financed by annual grants from the Treasury, the Do¬ 
minions, India and the Colonies, and was faced with 
the prospect of curtailment of its activities, owing to 
temporary reduction of some of its supporting grants. 
It is hoped that Lord Wakefield’s gift will enable the 
institute to tide over the period of difficulty. 

Muaeum News reports that a museum is included 
in the plans for the building of the Institute of Polar 
Research to be erected at Cambridge, England. The 
building is to be a memorial to Captain Robert Falcon 
Scott, whose navigation book for his last expedition 
will be one of the exhibits. Specimens of sledging 
gear, clothing, cooker’s instruments and Polar equip^- 
ment of all kinds will be collected. Material from 
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Sir John Franklin’s expedition will be included. A 
£prant of $200,000 has been contributed toward the 
building by the Pilgrim Trust Fund, founded by Mr. 
Edward S. Harkness. 

The Munich correspondent of The New York Times 
reports that another German expedition is being made 
to the Himalaya this summer. The party, which will 
be nine or ten in number, consists for the most part of 
dret'Close Bavarian mountaineers and members of the 
Munich Alpenverein, but two or three members of the 
American Mountaineering Club are on their way from 
the United States to take part in the expedition. The 
expedition will attempt the ascent of Nanga Parbat, 
26,629 feet, in the Kashmir Himalaya. If saocesafub 


the diixnbers will have reached a eummit higher than 
any y«l attained by man, though not the higbeet ^int 
reached—a record held by Mallory and Irvine on 
Mount Everest. Only one previous attempt has been 
made to scale Kanga Parbat; this was in 1895, when 
the Britiah mountaineer, A. F. Mnmmery, lost his life 
in the venture. The leader of the German expedition 
is Herr Wilhelm Merkl, a Munich engineer, who, in 
1929, took part in an expedition across the Caucasus 
which included on ascent (the third on record) of the 
extremely diiUcull Uschba Mountain. The expedi¬ 
tion 'will leave Munich on April 26 and will depart 
from Srinagar, the capital of Kaahmir, en route for 
the mountain, early in June. 


DISCUSSION 


THE ANALYSIS OF ELECTROMYOGRAMS 

The method described by Travis and Hunteri in a 
recent issue of Science for the study of the human 
electromyogram calls for comment, since it seems to 
be almost expressly designed to obscure well-eatab** 
lished physiological facts conccniing the activity of 
the central nervous system. Their method consists 
essentially of determining what percentage of the 
'‘output voltage” will pass various electrical filters 
designed to eliminate alternating current components 
above a given frequency. The authors offer the 
method as a means of “reading” the irregular elec¬ 
trical disturbances generated during muscular con¬ 
traction. The implication is inescapable that they 
anticipate analyzing the “action current wave” into 
its components and interpreting variations which may 
be found under various conditions. They neglect, 
however, to evaluate their method in the light of the 
known facts of mnacular physiology. The action cur¬ 
rents of muscles in voluntary contraction present an 
irregular and confused picture due to the combine^ 
asynchronous activity of many individual units. Each 
active unit generates a series of electrical pulses or 
action currents at a rather slow and more or less 
regular rhythm. The way to clear interpretation does 
not lie in an analysis of the resulting total disturbance 
in terms of frequencies as revealed by electrical filters, 
since this method implicitly assumes that the whole is 
composed of a variety of alternating current com¬ 
ponents of various frequencies. The total action cur¬ 
rent can be described in this way, but the result has 
little connection with the underlying phenomena, axi<} 
therefore can only be misleading. 

Adrian and Bronk* have shown that by means of a 

> I*. E. Travis and T. A. Hunter, Scirnce, February 
19, 1982, 

* B. 0. Adrian and 0. W, Bronk, J. Physiol., Vol, Ixvii, 
No. 2, p. 119, 1929. 


hypodermic needle, which contains within it a fine 
insulated wire, effective contact can be made with a 
relatively small number of active muscular units. We 
have repeated their observations and confirmed the 
fact that the rhythms of individual units appear 
clearly in the record of contractions of moderate 
intensity. This method offers a direct analysis of the 
situation, and demonstrates immediately that the num¬ 
ber of impulses per second in each motor unit in 
voluntary contractions is of the order of ten to fifty 
or a hundred. The method of Travis and Hunter 
completely misses this fundamental fact, only 10 per 
cent, of the total action current being ascribed by 
them to frequencies below one hundred. 

The peak of frequencies represented, according to 
Travis and Hunter, lies at about 400 per second. This , 
result almost certainly depends upon the time-rela¬ 
tions of the individual action currents in the muscle 
fibers. These rise from zero to their maximum vol^ge 
in approximately a thousandth of a second and fall 
again somewhat more slowly. Waves of these time- 
relations, whether recurring regularly or irregularly# 
when confronted by a series of graded electrical filters 
will not be greatly reduced by those which pass fre¬ 
quencies up to 1,000 per second but will be consid¬ 
erably reduced by those whose limit is 400 and very 
mueh so by 200. In other words# these waves wUl 
have a large component between 300 and 500 wfien 
analyzed by filters, whether the waves oconr singly, 
or at regular intervals or at random, Travis and 
Hunter’s frequency curve therefore depends primarily 
upon the shape of the individual impulses an4 npt 
upon the fequency of their ooenrrenee. It is the latter 
which varies with different depees of activity of Ikf 
neuro-mnsoular system while the former is 
eoufl^t and depends upon the local otmdition ^ 
muscle ita^f. If it is desired to s^dy |t;j| 

now qtute «a^ to obtidn a xeeo^ hf « 
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ndoal whiflh one may *^read" quite easily, 

and, if desired, a Fourier analysis may be applied to 
the ogeiUograms of the individual impulses. 

Why endeavor to infer the properties of an indi¬ 
vidual egg; from an omelette, even by means of elab¬ 
orate ohemioal analysis, v^hen the individual eggs can 
\)e purchased separately f 

H. Davis 
A. Forbes 
L. Garceau 

THE PINE FOEESTS OP COSTA RICA 

It was not through oversight that in his ^Tlantas 
Usuales de Costa Rica” Professor H. Pittier failed to 
mention the oeourrence in that country of pine trees. 
No one knows the vegetation of Costa Rica so well as 
the writer of that now almost classic report, and if 
trees so important economically as pines did occur in 
Costa Rica, he could not be pardoned for neglecting 
them. 

But, in a recent volume devoted to the “Tropical 
Forests of the Caribbean” (Qill, 1031), the reader is 
informed that “In British Honduras pine extends 
practically to the coast, but in Costa Rica it is con¬ 
fined to the uplands, and in Panama fades out en¬ 
tirely” (whatever the last phrase may mean). Oppo¬ 
site the page (p. 151) on which this statement ap¬ 
pears, there is a map illustrating the distribution of 
pine forest in Central America. There is a modest 
strip of black extending the length of what appar¬ 
ently is intended as the main cordillera of Costa Rica 
(which does not exist), with a discreetly reduced, iso¬ 
lated patch of black farther south, near the Panama 
border. 

Further, on page 817, under Table No. 3, it is 
stated that the forest area of Costa Rica consists of 
eight millions of acres, of which one million acres 
are reported optimistically as “conifers.” Under “re- 
madcs” there appears the distressing information, 
^Tine type badly injured by fire,” 

The present writer is not prepared to criticize the 
forest data reported for other countries, although to 
one who has traveled by railroad firom Puerto Bar¬ 
rios, Gimtemala, to Guatemala City it is evident that 
the distribution of pine forest as indicated for that 
county is erroneous. Likewise, a botanist who has 
studied the flora of the Pacific coast of Central Amer¬ 
ica will be unable to comprehend why Pacific Nica¬ 
ragua should be mapped as '^deciduous” forest, and 
all the rest of the Central American coast as “rain” 
foresi The facts are that exactly the same species 
of traim ebaracierisBe the Pacific flora all the way from 
Goaieiaala at kaat as far as the Nlcoya Peninsula in 
tp Panama, for that matter. Flor- 
nql usually ootncide vrith 


political boundaries; it would make work easier for 
the aystematie botanist if they did. 

The subject of the southern limit of pine trees (and 
of all conifers) in North America is a matter of sub^ 
stantial scientific and economic interest, else it would 
not deserve mention hera In a book which purports 
to be scientific, the information published should be as 
accurate as possible, or else omitted. The distribu¬ 
tion of pines in tropical America has been discussed 
by competent writers, and the facts could have been 
obtained without any great amount of research, 
Thomas Belt, in “A Naturalist in Nicaragua,” reports 
that when traveling northward from Chontalcs, he 
observed the first pines in the vicinity of Matagalpa, 
and that is probably their Routhemmost extension in 
North America. (They do not occur, of course, in 
South America.) 

The quotation cited in the second paragraph of this 
article should be corrected to read; “In Costa Rica 
pines are confined to dooryards,” and in the table 
mentioned the area shotild be reduced from one mil¬ 
lion acres to one acre. A plot of that size, perhaps 
with a little crowding, would contain almost all the 
pine trees of Costa Rica. They do exist, it is true, 
for in two winters passed in the “uplands” T have seen 
some of them, but they were always about houses, and 
evidently planted. Systematic questioning of coun¬ 
try people and of educated persons thoroughly famil¬ 
iar with the country failed to elicit a single report of 
the existence in Costa Rica of a native pine tree. In 
a recent letter to the present writer, Mr. F. Charles 
Clark, a lumber exporter of San Josd, Costa Rica, 
writes: ‘T hove traveled practically all over the for¬ 
ests of this country, I might say, looking for native 
pine (genus Pinus)y without success. I can not im¬ 
agine anyone making a statement that there are mil¬ 
lions of acres of pine trees in this country, and I, for 
one, should like to come across the first native tree,” 
Friends of forest conservation may be comforted by 
the fact that under the circumstances it is scarcely 
possible that the Costa Rican pines have been “badly 
injured by fire.” q Standlbt 

Field Mubbuh or 
Natitxal History 

THE SOARING OP TURKEY BUZZARDS 
Though the means by which certain birds ac¬ 
complish their soaring flight with wings held sta¬ 
tionary is by no means the mystery it was before 
man learned to make use of upward air currents in 
flight with motorlesB gliders, the following obsmwa- 
tion seems of interest. The observation may not 
be unusual, yet neither myself nor any of the half 
dozen o^ers who witnessed it had previously noticed 
it 
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On a calm, very hot afternoon in August, 1931, in 
the level region of east central Illinois, a straggling 
flock of turkey buzzards were observed approaching 
from the north at a height of approximately five 
hundred feet. They were soaring along on a straight 
course with wings stationary. Not far from the ob¬ 
servers they came underneath one of the scattered 
cumulus clouds present at the time and at once dis¬ 
continued their flight toward the south and began to 
soar in circles, keeping directly beneath the cloud. 
During this circling, with wings still held stationary, 
they rapidly gained elevation, so that the course of 
each bird became a spiral. This upward, spiral, 
soaring flight continued for some minutes until the 
birds had become hardly visible, when they again re¬ 
sumed their southward course at a much greater eleva¬ 
tion than before they bad come underneath the cloud. 
A few minutes later a second flock of about a dozen 
came along from the north and under the same cloud 
gained elevation, as had the first one. 

This is evidently a case where the birds made use of 
the upward air current beneath the cumulus cloud to 
gain elevation without resorting to wing strokes and 
the writer has been wondering if this is matter of 
common observation. 

G. S. Dodos 

Wkst ViaaiNiA UNivKasiTT 

ON THE EARLY HISTORY OF PLATINUM 

It is quoted generally throughout text-books and 
related literature that the first mention of platinum 
occurs about 1750. James Lewis Howe, in his “Bibli¬ 
ography of the Metals of the Platinum Oroup,^' in¬ 
cluding the years 1748 to 1917, states that the first 
reference to platinum is in the volume of don An¬ 
tonio de Ulloa, “Relacion historica del viaje a la 
America Meridional,” published in Madrid, 1748. The 


next reference is of 1751 when platinuia was de* 
scribed in the literature by Watson and Brownrigg, 
and in the same year the properties of the ore were 
described by T. Scheffer. 

As we know from historical record, don Antonio de 
Ulloa was not the first to write of the New Americas 
nor even among the very first to go there from the old 
country, so that it would not be altogether amiss to 
suppose that earlier commentators on the now lands, 
especially on Nuevo Granada as the Republic of Co¬ 
lombia was then known, might make mention of this 
curious “unripened gold”—as the Indians indigenous 
to those regions where it was found believed it to be 
and had planted it back in the river bod to give it 
more time to ripen into the yellow metal gold. In the 
Archive General de Indies in Seville and in the Ar- 
chivo Historico and Biblioteca Nacional in Madrid, 
Spain, there are kept the records of the transactions, 
descriptions and observations in minute detail be¬ 
tween these extraordinary colonies and their mother 
country. There are, in addition, other libraries and 
private collections in Spain pertaining to the Amer¬ 
icas, but it was among the three named that I was en¬ 
gaged upon another problem when I found references 
to platinum dated 1735. Some of these preserved 
documents refer to the shipment of rather large quan¬ 
tities (in one case 18 pounds) of alloyed metal which 
was called platina. In one document mention was 
made of a refined platinum, which had been treated 
with mercury prior to its shipment to Spain. 

This (1735) is twelve years before don Antonio de 
Ulloa set out from Spain to make his scientific voyage 
(to measure meridian) and subsequently write his 
“Relacion Historica,” and I have reason to believe 
that earlier references exist among this literature, 

E. P. C. Mbtbii 

Cleveland, Ohio 


REPORTS 


THE INCORPORATION OF SCIENTIFIC 
SOCIETIES 

At the Cleveland 1930-31 meeting of the American 
Society of Plant Physiologists the question as to the 
advisability of incorporating the society was referred 
to a committee. 

Of the twenty-one scientific societies investigated, 
fifteen are incorporated. Seven of these societies are 
incorporated in the District of Columbia, one in 
Illinois, one in Wisconsin, one in Massachusetts, one 
in New York and one in Pennsylvania. As the reasons 
for and ways of incorporating learned organizations 
may be of interest to other scientific societies the find¬ 
ings of the above committee are here summarized. 

The advantages of incorporation ore important. 


inasmuch as it establishes a learned non-profit organi¬ 
zation as a legal entity, thus bestowing: 

(1) Freedom from financial responsibility in any 
lawsuit against the members on account of any action 
of the society. 

(2) The ability to hold property and to receive 
gifts and bequests. 

A few scientific societies reported to our oonmut* 
tec that incorporation had resulted in the accumula¬ 
tion of funds for research, etc., by giving greater 
security to endowment funds and thus making it 
easier for donors to give relatively large gifts and 
bequests. 

The possible disadvantages are related to the free¬ 
dom of action of the organization. An muzmorporrted 
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BOciety may do as it chooses, whereas upon incorpora¬ 
tion the organization must comply with the laws of 
the juriadiction where it is incorporated. Practically, 
however, the disadvantages resulting from this re¬ 
straint or freedom of action is regarded by legal 
authorities as being slight. The statutes of some 
jurisdictions impose fewer rcBtruints than others and 
the requirements for headquarters, annual meetings, 
reports, etc., differ in different jurisdictions. 

The procedure of incorporating under the law's of 
the District of Columbia, and also in certain other 
jurisdictions, is relatively simple. The statutes of the 
District of Columbia relating to corporations and of 
certain other jurisdictions relating to learned non¬ 
profit organizations neither require a resident director 
nor the maintenance of an office in the jurisdiction. 
Meetings may be held anywhere and at any time with¬ 
out restriction. 

The principal requirements under the laws of the 
District of Columbia may be taken as an example of 
the general procedure; (J) Any three or more per¬ 
sons of full age, citizens of the United States, the 
majority of whom are citizens of the District of 
Columbia may incorporate; (2) a certificate in writing 
must be filed in the office of the Recorder of Deeds 
stating (a) the name of the society, (b) the term for 
which it is incorporated, which may be perpetual, (c) 
the business and objects of the society, (d) the number 
of its trustees, directors or managers for the first year 
of the incorporated society’s existence. 


Upon the execution of the articles of incorporation 
of the society and the deposit of same with the 
recorder of deeds, the incorporators then form a tem¬ 
porary organization in Washington, D. C., at which 
meeting one of their number is elected temporary 
chairman and another temporary secretary. The con¬ 
stitution and by-laws of the organization as then 
standing are adopted, and all the then existing mem¬ 
bers of the society are declared elected members of 
the corporation with their present rights and privi¬ 
leges. The meeting then adjourns to assemble at the 
next regular place of meeting of the now incorporated 
society. 

Many of the scientific societies investigated dis¬ 
pensed with legal assistance. Under such conditions 
the only expense involved is the registration fee of 
two or three dollars. A few societies, however, ob¬ 
tained advice of counsel in making such changes in 
their by-laws to conform with the statute under which 
incorporation is sought, The expense in such eases 
is about one hundred dollars. 

A comprehensive discussion of the business rela¬ 
tions of non-profit corporations is given by Ilarriman 
in Corporate Practice, Review 1, 7-11, 1929. 

Bitbton E. Livingston 
Johns lIorKiNS Universitt 

James B. Overton 
University of Wisconsin 

Walter Thomas (chairman) 
Pennsylvania State College 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


APPARATUS FOR DETERMINATION OF 
CO, AND O, OF RESPIRATION 

In determining the respiration rate of fruit in 
storage a modification of the apparatus described by 
Magness and DiohP has been used. The apparatus 
as modified has proved very satisfactory and is de¬ 
scribed here in the hope that it may be useful to others 
interested in respiration rate determinations. 

With this apparatus the 0^ consumed as well as 
the COg evolved can be measured. It oonsists (Fig. 
1) of a water reservoir '*A'' which is connected by a 
siphon to a beaker in which the water is main¬ 
tained at a constant level by means of the siphon 
feed. The beaker '‘B” is connected by tubing to a 
liter-graduated cylinder “C” containing oxygen. The 
cylinder is connected by capillary tubing to the 
reepiratory chamber which oonsiats of a desiccator 
with a funnel fitted into the tubniature of the lid and 

ij. E. Magness and H. C. Diehl, ^'Physiological 
Stndles DZL Apples in Storage, Jour, Agr, JSes., 27: 1- 
81, No. 1, IBM. 


the stem extending down to a second funnel which 
is fitted into a hole bored through the bottom of the 
desiccator. The apparatus of Magness and Diehl is 
modified in that the container for the Oj; is a graduated 
cylinder instead of a bottle and the beaker for the 
KOH solution is replaced by the two funnels in the 
fies mATtON mA r U 9 









deBiooator. The use of a gradiiated cylinder for the 
Oj hae been previously described by Johnstone*, but 
was developed independently by the authors. These 
changes greatly facilitate the measurement of the 0^ 
and the changing of the KOH solution and make 
possible more accurate determinations. 

To determine the respiration rate the material to be 
studied is weighed into a round wire mesh basket that 
fits into the desiccator. This basket has a tubulature 
through the center so that when it is placed in the 
desiccator the stem of the upper funnel can extend 
down to the lower funnel. After sealing the lid 
on the desiccator, the upper funnel is fitted into the 
lid and a solution of twice normal KOH (usually 25 
ml) is drained into the lower funnel through the 
upper funnel and rinsed down with a small quantity 
(10 ml) of water. The 0, cylinder is connected to the 
beaker “B” and the clamp at opened. The 
desiccator is then conn»;ted to the O, cylinder and 
the clamp at *^2” opened. The lid must be sealed 
airtight to the desiccator and all connections must be 
airtight. 

As the material respires, CO^ is given off and 0, 
absorbed. The CO, given off is absorbed by the 
KOH solution in the lower funnel and the 0,^ used 
is replaced by 0^ from the cylinder C. The 0^ with¬ 
drawn from C is replaced by water from B. Thus 
the system remains at atmospheric pressure and the 
concentration of 0^ and CO^ in the atmosphere in 
the respiration chamber remains practically un¬ 
changed. 

At the end of a run the clamp at “2’* is closed and 
the KOH solution in the lower funnel drained into 
a flask. The lower funnel is then rinsed into the 
flask by adding water through the upper funnel. 
Fresh KOH is added through the upper funnel, the 
amount of water in the cylinder recorded, the clamp 
at “2'^ reopened and the respiration determined oon'» 
tinned. The KOH is titrated against standard 2 nor¬ 
mal HgSO^ to the phenolthalein end point and then 
to the methyl orange end point and the amount of 
CO 2 computed from the difference between the two 
end points. The volume of water drawn into the 
cylinder represents the amount of Oj consumed by 
the material after it has been corrected for changes 
in barometric pressure during the run, for Og and 
Ng dissolved in the water and has been converted 
to standard conditions of pressure and temperature. 

The humidity in the respiration chamber may be 
controlled by placing different concentratiohs of 
HgSO^ in the bottom of the desiccator around the 
lower funnel. It is desirable that the size of the 
sample be so regulated that about 200 to 300 ce of 

*0. R. Johnstone, ** Physiological Study of Two Varie¬ 
ties of Ipomoea batata^^* iM, Oair,, 80: l4(hW, 1925. 


0^ are used and about a third of the KOH nticitrtdiaed 
by the CO^ evolved during a run. When thia is done 
there is no appreciable accumulation of GO, in the 
respiratory chambers. If about half or more of the 
KOH is neutralized the phenolthalein end point in 
the titration becomes indistinct and there is likely to 
be an aecumulation of CO, in the respiratory eham- 
bers due to the decreased efficiency of the KOH 
solution. On the other hand, if less than 100 eo of 
O, are used during a 24 hour period, a lowering of 
the atmospheric pressure of more than .3 inch may 
cause the gas in the desiccator to expand more than 
100 cc and result in a flow of gas from the respira¬ 
tion chamber to the oxygen cylinder, 

M. H. HaiiUCR 
Assistant Pomologisi 
D. H. Eoss 
Senior Physiologist 

Division or HoBTicuLTtraAL 
Cbopb 4KD Diseases, 

Bureau or Plant Industry 

VEGETABLE PEPTONE AGARS FOR QUAN¬ 
TITATIVE WORK WITH LACTO¬ 
BACILLUS ACIDOPHILUS! 

Laotodacillus AciDOPHiliUS does not grow well on 
plain nutrient agar. To meet this difficulty, various 
special media have been suggested from time to 
time. The most widely used of these are: the whey 
agar proposed by Eettger and Cheplin,* 1^12; the 
galactose agar of Eettger and Kulp,* 1022; the 
casein digest galactose agar of Kulp and Eettger/ 
1924; the whey peptone galactose agar of Kulp,^ 
1926, and the tomato peptone agar of Kulp,* 19^, 
The third and fourth named are made in the dehy¬ 
drated form by the Difeo Laboratories, Detroit, Hieh. 

In connection with work on another problem in 
which we used acidophilus milks made with the 
strain, we amassed considerable quantitative 
data consisting of a series of parallel counts on gal$o- 
tose whey agar and a cabbage agar which proved very 
satisfactory. 

t Bead at the Baltimore meetings of the Society of 
American Bacteriologist Dec., 1981, 

»L. P. Eettger and H. A. CfaepliiL **The Transfor¬ 
mation of the Intestinal Flora with Special Beferei^ 
to the Implantation of Bacillus aoidophUus,^^ Tale TTiil* 
vorsity Press, 1921, 

*L. F. Eettger and Walter L. Kulp, Note on idw 
Choice of Culture Media for the Study of liactobaeUlui 
with Special BeferOnce to the Carbohydrate Employefl,*' 
Ahs. Bad, 6, 24, 1982. 

4W. L. Kulp and L. F. Bettger, ‘'A Comp«ta|tlTe 
Study of L. acidophilus and L, hvXgariouSf* * Jt. 

9 , 387 -^, 1924 . 

«W, L. Kulp, ^*The Determhiatloa of Viable 
haciUus acidophilus,** SOrwsrc*, 04, 804t-800, 

4 Walter L:Khlp, An Agar Hediuin for & 

wad L. butgarious^** 

1937 ,;. ■. . . 
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l^he mbbage agar was prepared in liter quantities 
by 25D gnmts o£ freab cabbage, adding one 

liteif of tap wateir, and boiling for one half hour. The 
deeoefon was Uien decanted off, the loss of water re¬ 
stored, and the liquid ffltered through filter paper. 
To this liquid, ten grams of peptone (Difeo), five 
grams of sodium chloride, two and one half grams of 
ortho sodium phosphate, and ten grams of Difeo agar 
were added. The mixture was heated in the steamer 
until the ingredients were in solution. A very clear 
medium was obtained by sedimentation and removal 
of detritus by decantation of the clear liquid. This 
medium was sterilized in the autoclave at fifteen 
pounds pressure for fifteen minutes. The reaction 
varied somewhat but the pH was usually about 6.4 
which is within the range for the good growth of the 
Lactobacilli^ so that we have not regarded it necessary 
to adjust the reaction. A few experiments indicate 
that the sodium orthophosphate may bo omitted from 
the formula without decreasing the value of the me¬ 
dium, and in some other experiments both the phos¬ 
phate and the peptone have been omitted without de¬ 
creasing its value as a culture medium. 

In the process of plating, the medium was poured 
directly from bottles or fiasks into the Petri dislies, 
about 16 or 20 cc per plate. When the agar had 
hardened, the plates were inverted and placed in 
closed containers and surrounded with an atmosphere 
of approximately ten per cent, carbon dioxide. The 
plates were incubated at 40® C. for 48 hours. The 
excessive amount of water of condensation was ab¬ 
sorbed by the use of clay tops or by fitting disks of 
blotting paper into the tops of the Petri dishes. 

A simple microscope, magnifying three and one 
half times, was used in counting. 

The type of colony which appears on cabbage agar 
shows the rough irr^pdar edge which has been oon- 
Hidered ehairacterktie of L, a^Jidoph^ius, On the galac¬ 
tose whcfy agar there is a tendency for the growth to 
be compact, while the cabbage agar shows a thinner, 
somewhat more transparent, and more spreading col¬ 
ony. Although the colonies on the cabbage agar arc 
more transparent, they are easily seen with the naked 
oye because of their larger size. The first fifty eolo- 
rucB taken at random on each of two plates, which 
were exact dupUcates except for the medium, wore 
measured with an ocular micrometer. The fifty colo- 
fiies on the whey agar averaged 396 microns in diam¬ 
eter, while the same number on the cabbage agar aver¬ 
aged 531 microns. 

Onr tabdated quantitative data shows very plainly 
two interesting trends: first that the oabbage agar 
oomtta higher tiian the galactose whey agar counts 
regularity, and seoond, t^t the higher 
tiye evbb^ agar are esi^ially pronounced 
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on the milks that are from two to three we^ old 
Thus in a group of forty-five counts on milkg which 
were from one to seven days old, the ratio of the ga¬ 
lactose whey count to the cabbage agar count was as 
1:1,55 *, on milks eight to fourteen days old, the ratio 
was 1: 2.94; on milks sixteen to twenty-one days old, 
the ratio was 1:2.26, and on milks twenty-two to 
twenty-eight days old, the ratio was 1:2.17. This 
may be taken to indicate, it seems to us, that there 
are aubstanoes in the cabbage which stimulate the old 
bacterial oells in the milk to a vigorous growth, while 
such substances are lacking in the galactose whey 
agar. This would seem to be a desirable quality for 
a medium to possess if it is to be used for controlling 
a commercial product since it seems fair to assume 
that similar stimulating substances may exist in the 
intestinal tract of man. At any rate, the results indi¬ 
cate that many bacteria which are supposedly dead 
when their viability is tested by seeding in galactose 
whey agar, are alive and vigorous in our cabbage 
agar. 

The method described for making cabbage agar was 
used in the preparation of other vegetable agars. 
Carrots and green beans were used in the same pro¬ 
portions as the cabbage. In tomato and spinach the 
proportion of the vegetable was doubled. Growth on 
green bean and spinach agars was very good, yet our 
data seem to indicate that these two vegetables are 
slightly less favorable than oabbage. Carrot and 
tomato agars, on the other hand, gave results very 
similar to those obtained with cabbage. 

■Since some milk product has been so generally used 
in the various media recommended for the growth of 
L. aeidopkilus, and since we found extracts from vari¬ 
ous vegetables to be very favorable, it occurred to us 
that a combination of such materials might be still 
more favorable. With this in mind, a tryptic casein 
digest prepared according to the method of Kulp and 
Rettger,* was added to our oabbage agar. With this 
medium we have obtained on some plates colonies 
which average twice the size of those on our vegetable 
media, but in sharpness of definition and in quantita¬ 
tive results, such media appear to offer no advantages 
over the simple vegetable media. 

We believe that onr results sboidd recommend the 
use of a simple vegetable medium for quantitafive 
studies on acidophilus milks because of the ease and 
simplicity of preparation; because of the eharacter- 
istie appearanee, the sharpness of definition, and size 
oi the colony, and because of the somewhat higher 
count which is especially marked with the older milks. 

Tsmx M. BAOBianK 

Thu Btout iKsrrrwcB 

W. D. Frost 
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SPECIAL ARTICLES 


CURE OF THE CACHEXIA FOLLOWING HY- 

POPHYSECTOMY BY ADMINISTRATION 
OF THE GROWTH HORMONE AND ITS 
RELATION TO THE RESULTING 
ADRENO-CORTICAL REPAIRS 

In 1927, Smith*'* demonstrated that daily intramus¬ 
cular implants of fn^sh ^jlandular substance (hypoph¬ 
ysis) will repair most,® if not all, of the disabilities 
shoAvn to characterize animals after complete hypoph- 
ysectomy. The ^ound was thereby laid for ade¬ 
quate test as to whether extracts of the hyi)opliysi8 
contain one or all of the hormones present in fresh 
glands. In particular it could be seen, now, whether 
the gi'oAvth and gonad-stimulating hormones originally 
detected by other tests (».«., their effect on normal 
mature and immature animals) made up the full com¬ 
plement of anterior hypophyseal hormones, and could 
therefore completely substitute for the missing gland, 
and, finally, it should be possible to discover in this 
way which of the known hormones was responsible for 
those other features of the syndrome from hypophy- 
sectoiny besides the disturbance in gi'owth and sex, 
the deficiency, for instance, in thyroid, parathyroid, 
and adrenal cortex. 

While the administration of extracts, which Evans 
and Long (1922) had shown to contain the growth 
hormone, invoked growth in hypophysectomized rats 
in Smithes hands, he showed clearly that such extracts 
would not repair the gonadal deficiency, but in fact 
pi'evented its repair by implajits. lie stated that they 
also did not repair the subnonriulity of thyroid and 
adrenal cortex. The present paper reports that the 
latter result can be aoeomplished with satisfactory ex¬ 
tracts of the gi'owth hormone. 

The resumption of growth in hypophysectomized 
animals following injections of extracts was con¬ 
firmed by van Dyke. Furthermore, Reichert has 
shown that the prolonged administration of oirr^ 
growth hormone to completely hypophysectomized 
puppies produce dogs which exceed in weight and in 
skeletal dimensions their normal littermate controls. 
Striking results of this sort have been consistently 
secured by us. In a long series of experiments on hy- 
pophyaectomized rats we have administered purified 
preparations of the growth hormone* free from 

1 From the Institute of Experimental Biology, UniTer- 
eity of California. Aided by grants from the Committee 
for Research in Problems of Sex of the National 
seorch Council, and from the Rockefeller Foundation. 
These funds have been generously augmented by. the 
Board of Research and the College of Agriculture of the 
University of California. 

» Smith, P. E., Jour. Amer. Med. Asm,, 88,158 (1027). 

s Normal gestation in the hyi)ophy8ectomized female 
was not secured. 

* These are essentially solutions of the acetone precipi¬ 
tate of the Evans-Simpson-CoTiiish Extract; see Eva^- 
Slmpsou-Comish, Proe. fioo, Biol and Med., 1080* 


gonad-stimulating effect. The growth rate of hypoph- 
ysectomized rats receiving these preparations even 
exceeded that of normal animals receiving the same 
extracts. 

Concerned for some years with the preparation of 
purified extracts of the growth hormone and more 
recently with the gonad-stimulating hormone of the 
hypophysis in order to distinguish tl)eir respective 
roles or effects, we have applied such extracts to 
very considerable numbers of hypophysectomized rfita. 
What we desire to place on record in the present 
communication is the remarkable, prompt and uni¬ 
form relief from the cachectic state following admin¬ 
istration of the growth hormone (uctrncts. Not only ia 
growth resumed, but a rapid and impressive change 
in the constitutional state of these animals results. 
This is indicated especially by the resumption of nor- 
•mal turgor to their tissues and above all of normal 
muscular strength and muscle tone. The myosthenia 
so characteristic of the hypophysectomized animals 
disappears within 10 days following the growth hor¬ 
mone therapy. Jii contrast with these results the ad¬ 
ministration of even large doses of gonad-stimulating 
hormone (growth-free) has no influence on the ca¬ 
chexia, even though these products provoke an ex¬ 
treme reaction in the gonads. 

The animals injected with growth hormone are 
indistinguishable from normal animals. Only the 
genitalia retain the hypophysectomized condition, the 
glands and accessory organs being atrophic. Autopsy 
shows repair of both the thyroids and the adrenals. 
The reparation of the adrenals and thyroids under the 
influence of growth hormone is, however, not com¬ 
plete. The weights are consistently greater, but do 
not attain the weight of glands of normal animals. 
Under the conditions of dosage and time intervals 
studied thus far, the glands have never attained the 
weight of those of the normal controls, even when 
doses are given which stimulate normal or excessive 
body growth. The gonad-stimulating hormone free 
of growth hormone, which as stated before has no 
effect on the cachexia, also does not induce this repair 
of adrenals or thyroids. 

The differences between the histological pictures of 
the adrenals of hypophysectomized animals and those 
receiving growth honnone are veiy striking. In the 
adrenals of the treated animals the cytoplasm of the 
cortical cells is restored and three zones become again 
distinguishable. The gonad-stimulutiug hormonerOn 
the contrary, produces no such repair in adrenals, 
even though a dose is administered whioh causes eat- 
cessive hypertrophy of the gonads. 

The disappearance of the cachectic eoadition fol* 
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lowing the administration of the growth hormone 
parallels the repair of the adrenals. It is quite prob> 
able that the cachectic state and the atrophy of the 
adrenals are causally interrelated and that it is to the 
change in the adrenal following administration of the 
growth hormone that wo must refer the remarkable 
general constitutional restoration. Experiincnts are 
now under way to see whether the cachectic symptoms 
following hypophysectomy can be relieved, although 
growth is not induced, by injections of adrenal cor¬ 
tical extracts. 

Herbert M. Evans 
Karl Meyer 
Richard Pencharz 
Miriam E. Simpson 

THE TRANSFORMATION OF SERUM AL¬ 
BUMIN INTO SERUM GLOBULINS^ 

The antiprothrombin (heparin of Howell) forms 
with protein complex compounds which show differ¬ 
ent properties according to the amount of heparin 
bound to the protein molecule. 

The heparin combines Avith the organic complex of 
the protein and by means of its affinity for water 
(lyophil action) increases the solubility of the pro¬ 
teins. The antiprothrombin gives the protein an 
electronegative charge and moves its isoelectric point 
towards the acid side. 

By adding heparin to pure globulin fraction in 
suit solution one is able to move the isoelectric point, 
which for globulins is normally around pH 5.0, to¬ 
wards the acid side; the range depends upon the con¬ 
centration of the heparin. As is well known, the 
serum albumin does not flocculate at its isoelectric 
point. If heparin is added to serum albumin (at 
pH 5,0), whicJi is freed from globulins by means of 
dialysis, a flocculation immediately takes place. The 
degree of flocculation depends only upon the amount 
of heparin added when excess albumin is present. 
Albumin-heparin compounds behave as genuine 
globulins, and we are justifled in considering them as 
identical with the globulins. (Solubility, precipita¬ 
tion by means of weak acids, denaturation, precipita¬ 
tion by meana of salts, solubility in heparin (in ex¬ 
cess) dialysis, isoelectric point.) 

Experiments on quantitative dialysis of whole 
serum show that the addition of small amounts of 
heparin results in an increased amount of globulin 
(determined by weighing), 

The antiprothrombin is so far the only substance 
nonhally found in the body (the urea does not play 
any rflle in this connection), having the powerful 
action described, which is responsible for the forma¬ 
tion of the globulins. We found that the amount of 

the Kaiser Wilhelm-Institut fUr Blologie, 


globulins present in blood serum is a direct expres¬ 
sion of the amount of antiprotbrombin. The coagula¬ 
bility of a plasma depends entirely upon the amount 
of globulins present. By means of the method to 
isolate the heparin as indicated by Howell, much 
greater amounts of heparin could be isolated from 
blood in which the amount of globulin was greater 
than from any other scrums. 

From Uio purified casein (Jlammarsten) which be¬ 
haves as a globulin and especially towards heparin, 
we were able to isolate a heparin-like principle of 
high activity, if not heparin itself. 

Fibrinogen belongs to the globulins. According to 
the amount of heparin bound to the protein molecule, 
it is possible to place the various globulins in a cer¬ 
tain system. When the various fractions of the 
serum proteins are precipitated in a buffer system 
of pH 6.0 as a function of the heparin concentration, 
the relative charge of heparin on the definite protein 
fraction may be determined. Heparin acts on the 
principle of the ‘^unregelmiissige Reihe,” that is, 
greater amounts inhibit and smaller promote the 
flocculation. 

The euglobulin goes into solution with a small 
amount of heparin; the pseudoglobulin needs a larger 
amount of heparin than the euglobulin for solution. 
The fibrinogen needs on even greater amount of 
lieparin before it is dissolved. If w^e consider the 
serum albumin as heparin free, the other protein 
fractions of the plasma come as follows: fibrinogen, 
pseudoglobulin, euglobulin. Our experiments show 
that the euglobulin fraction is immediately formed 
when heparin is added to pure serum albumin. We 
suppose that there exist just as many protein com¬ 
pounds in blood as there are possibilities for heparin- 
albumin compounds. It is conceivable that the vari¬ 
ous compounds are dissociated according to the prin¬ 
ciple of the dissociation of the pluribosic acids. 
There are just as many dissociation steps as there 
are possibilities for heparin-albumin compounds, 
each with its own dissociation constant. This con¬ 
sideration agrees very well with the modern con¬ 
ception (Sorensen) which considers the proteins as 
reversible dissociable systems of components. 

A. Fischer 

CoPEKHAaSN 

PERIODICAL PROPERTIES OF ATOMIC 
NUCLEI 

Aoooedino to our present knowledge of the struc¬ 
ture of atoms, there is no reason to expect a priori the 
existence of a simple relation between the electron 
coverings of an atom and the internal constitution of 
the nucleus. 

Therefore some experimental facts showing such a 
relation must be of interest. These facts have a sta¬ 
tistical character. It is only possible after the investi- 
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gation of much experimental material to point out the 
following regularities. 

It is well known that the number of nuclear elec¬ 
trons is not a simple function of the atomic weight. 
There arc many isotopes of different elements having 
the same atomic weight, but different numbers of 
nuclear electrons. 

The number of isotopes having the same atomic 
weighty N, can bo regarded as a function of this atomic 
weight. Curve 1 in Fig. 1 represents such a function. 



Each point represents a moan value for an interval of 
ten atomic weights. It is easy to recognize the peri¬ 
odical character of this curve. It may also be pointed 
out that the periods correspond to those of the peri¬ 
odical system of the elements. This can be seen com¬ 
paring curve 1 with curve 2 in Fig. 1. Curve 2 shows 
also the atomic volume as a function of the atomic 
weight. 

The number of isotopes having the same atomic 
weight is determined by the properties of the nucleL 
On the other hand the atomic volume is determined 
by the properties of electron coverings of the atom. 
If we have in both cases the same periodicity we must 
have also a connection between the outer electrons and 
the protons and electrons in the nucleus. 

There is also another fact showing the same rda- 
tion. It is known that generally elements having even 
atomic iiumbera exist in larger quantities than ele¬ 
ments with odd numbt^rs (Harkins' law). This fact 
can be explained by the greater stability of nuclei 
with even atomic numbers. Let n^ be the relative 
quantity of a given element with an odd number and 
Ug the quantity of the next one with on even number. 
The value 

can be regarded as a function of the atomic nuniber 7. 
Taking experimental material from a work of I and 
W. Noddak' it is possible to receive a curve illus¬ 
trating this function and shown in Fig. 2 (curve I), 
This curve can be compared also with the curve of 
atomic volumes. (Fig. 2, curve 2). 

i ifatvrwUt80Mchafte%, 18, 757| Id30, 
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All the described facta show the existence of some 
connection between the nucleus and its electron cover¬ 
ing. It seems to be probable that quantum laws can 
be applied not only to the electron covering but also 
to the nucelus of the atom. 

Assuming, (1) that atomic nuclei having the same 
geometrical structure must have also the same physical 
properties, (2) that the volumes of nuclei are propor¬ 
tional to the numbers of protons and (3) the pro^ 
ean not be deformed in the nucleus, it is easy to show 
that only such nuclei can have the same form as a 
proton, which have the following atomic weights; 

N, = l = l* 

N, = 8=:2» 

N, = 27 = 8* 

N4 = 64 = 4» 

N.= 126 = 5* 

N. = 216 sie» 

Therefore the atomic nuclei with given values of N 
must have analogical physical properties. We obtain 
therefore a periodical system of nuclm, each period 
limited by Nj, N,, etc. This is in good agreement with 
the experimental facts shown in Fig. 1 and Fig. 2. 

It is possible also to receive an analogical result 
from the standpomt of wave mechanics. A more de¬ 
tailed discussion of this possibility will be givetk in 
aiiotherpl.ee. G. I. Pokw)w«i 
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EXPERIMENTAL EPIDEMIOLOGY^ 

By Dr. LESLIE T. WEBSTER 

ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH 


Epidemiology, according to common usage, is 
knowledge of the mode of spread of infectious dis- 
eases. This knowledge is especially concerned with 
epidemics and endemics, long-time and short-time 
cycles of disease prevalence, general and local exten¬ 
sion of disease and relative severity of disease in 
racial and familial groups and in individuals. Data, 
mostly descriptive and poorly organized, accumulating 
for oenturies, were simplified in part by experimental 
pathologists and bacteriologists at the close of the 
nineteenth century into several principles, a postu¬ 
late and a theory. 

Considered chronologically, the first two principles 
are the communicability of certain diseases and the 
living speeifio nature of their known incitants. This 

^lOtittor Lecture on Preventive Medicine, 1D82. Har¬ 
vard Hnivendty. 


knowledge was present in substance 4,000 years ago 
in popular superstitions and beliefs but was not 
established on an experimental basis until Bassi trans¬ 
mitted silkworm muscardine in 1835, Remak trans¬ 
mitted favuB in 1840, and Brauoll, Pasteur, and Koch 
transmitted anthrax in 1857 to 1890. Three addi¬ 
tional principles, namely, the operation of host re¬ 
sistance, diet and climatic factors infiuenoing the 
spread of infectious disease, were likewise recognized 
from earliest times, but are only recently being studied 
experimentally. The last two, the doctrines of the 
carrier state and of specific immunity, established by 
Koch and by Behring and Kitasato, respectively, are 
modem both in concept and experimental proof. 

Knowledge of infection underwent further organ¬ 
ization during the Pasteur-Koch period. Theurgical 
and supernatural doctrines of epidemics were die- 
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carded, and the posaible effects of cosmic, oonstitu* 
tional and subsoil influences came to be ignored. In 
their places a postulate was made by students of 
descriptive epidemiology, that all phenomena of in¬ 
fection can be accounted for in terms of three fac- 
toTO“Virulence of the specific agent, dosage of the 
agent available to the host and resistance of the host 
to the spoeifle agent. This postulate has since been 
accepted by the majority of epidemiologists. 

Strangely enough, however, except for the studies 
of Theobald Smith and of plant pathologists, few ef¬ 
forts have been made to test the postulate experimen¬ 
tally, or to analyze the mode of operation of the 
hypothecated microbic and host factors. The descrip¬ 
tive epidemiologist is working with vital statistics 
which contain uncontrolled sources of error, the bac¬ 
teriologist is studying the problem of microbio viru¬ 
lence in artificial infections and in artificial media, 
without determining whether liis findings are in any 
way related to the behavior of microorganisms in their 
native host, and the immunologist is gaining knowl¬ 
edge of the specific substances found in the blood of 
individuals who have been exposed to an antigen, 
but is slow to investigate the extent to' which these 
specific substances are related to the resistance of the 
host under natural conditions. 

The postulate of the rOle of parasite-host factors 
was, in spite of the lack of experimental testing, 
further simplified by bacteriologists and immunolo¬ 
gists into a theory that the spread of infectious dis¬ 
ease is determined in the main by fluctuations in 
virulence of the specific agent and fluctuations in the 
speoifio acquired immunity of the host. This pre¬ 
vailing view has of late, however, been subjected to 
much criticism. Some investigators urge that bac¬ 
teriology alone does not explain all the mass phe¬ 
nomena of epidemics and consequently that unknown 
forces should be given further consideration. Others 
believe that more attention should be paid to the 
demonstrable phenomena of host, climate and dietary 
influences. Increasing numbers regard epidemiology 
as not reducible to bacteriology and immunology 
alone, and demand a type of investigation which 
deals with conditions more closely similar to those 
in nature. 

To meet this need, a new field of research has been 
developed. Shortly after the influenza pandemic of 
1918-191D, investigations were commenced by Topley 
in London and by Flexner and Amoaa in New Yoric, 
to determine experimentally the general mechanisms 
underlying the spread of infectious disease. These 
studies, continued and amplified by others in the past 
eleven years, have come to be regarded as a definite 
discipline—erperimentol epidemiology. 

This dkoipUne is far-reaching in scope. It affords 


a means of acquiring relevant and at the same time 
controlled data on the spread of one or a number of 
animal infections. It dfords a hope that this sort 
of information of a number of infections in a num¬ 
ber of species of native hosts may be simplified into 
a theory which will describe a part of the epidemi¬ 
ology of animal and of human infections as well. 

The technique of experimental epidemiology has 
been to study the mode of spread of native infections 
among populations of laboratory animals. Thus far 
a total of nine enteric and respiratory infections of 
rodents and fowls has been analyzed by observations 
both on population infections occurring spontane¬ 
ously, and induced experimentally, and by measure- 
mente of virulence, dosage and host resistance, es¬ 
pecially during the actual spread of infection. The 
technique has been put to use in two different ways. 
Topley and Greenwood experiment with aertrycke in¬ 
fection of mice chiefly to throw light directly on the 
perplexing questions of human epidemiology; we, on 
the other hand, study the spread of an animal infec¬ 
tion as an end in itself and extend the study to differ¬ 
ent native infections in different host species with a 
view to building up an experimental science. The de¬ 
tails of the technique have differed according to the 
emphasis placed upon control of voriablce and adher¬ 
ence to natural conditions. Some investigators have 
made relatively few efforts in their experiments to 
control host variables and in many instances to repro¬ 
duce natural conditions. Their efforts have rather, 
taken the direction of attempting to interpret data 
by subjecting them to the ordinary analyses used in 
the study of vital statistics. 

It is to be assumed, however, that since one or 
many factors may conceivably influence the spread of 
infection, the greatest possible control of ail is to be 
desired. Therefore, in recent experiments at the 
BockefeHer Institute every effort has been made to 
control not only the microbic but especially the host 
variables. The animals employed are born and raised 
in special breeding rooms on the premises. Their 
heredity, age and weight are known; their allotted 
space, cleaning routine, food, temperature and 
are kept uniform. The animals are known to have 
been free of any previous exposure to the giv^ in¬ 
fection. Finally, when mierobjo virulence, dosage and 
host resistance factors are being analyzed, it is to bo 
aasnmed that a technique reproducing natural condi¬ 
tions in the greatest degree is most apt to yield re¬ 
sults which are applicable to the phenomena of 
natural infection. Hene^ in the institute kboratoriei 
the specific bacteria are introduced into the itttive 
hosts not hy intraperitoneal injection but by 
o£ the normal portal of entry. Tbega prmmdlMm 
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giv« results viuob reproduoe events in nature and 
which at the same thne are quantitative. 

Early experiments showed that natural infection 
could be established in susceptible populations by 
administering pure cultures of specific bacteria to 
constituents or immigrants. Amossi in 1022, fed 
mouse typhoid cultures to ten mice and placed them 
in two cages in the midst of 1(K) normal mice in 
twenty cages. Shortly thereafter, the specific infec¬ 
tion was fatal to eight of the original mice and spread 
to the normal animals. Later, four batches of mice 
were added and the infection extended to each group 
in turn. Recently Friedlander pneumonia was es¬ 
tablished in four populations of mice in our labora¬ 
tory by administering 500 bacilli intrauasally to cer¬ 
tain constituents—in one experiment the entire group 
received the organisms and normal immigrants were 
added thereafter at the rate of two per day for three 
and a half years; in two further experiments three 
groups of 100 mice each received six immigrant mice 
which had been given 500 Friedlander bacilli in- 
tranasally. Healthy immigrants were added there¬ 
after for two and a half years and eight months, re¬ 
spectively. In each case the Friedlander infection 
spread from the immigrants to the healthy population 
and became established with endemic and epidemic 
phases identical with those of the spontaneous dis¬ 
ease. 

Early experiments likewise showed that epidemics 
could be induced in populations under two definite 
seta of conditions. First, in previously unexposed 
oommunities, by administering to each individual a 
certain dose of the specific organisms by way of the 
natural portal of entry, and second, in already in¬ 
fected populations, by adding susceptible immigrants. 
Epidemics of mouse typhoid were incited in 
previously unexposed populations by administering 
three to five miliion bacilli in broth intraatomachally 
to batches of 20 to 100 mice. The resulting mor¬ 
tality over a sixty-day period in averaged tests was 
oharacteristie and practically identical with that oc¬ 
curring during spontaneous epidemics. Epidemios of 
Friedl&nder pneumonia were incited in previously un- 
exposed populations by administering 600 bacilli in 
broth intranaeally to batches of 60 to 100 mice. The 
resulting mortality over a thirty-day period was uni- 
fom in averaged tests and similar to that occurring 
during spontaneous epidemics. In infected popula¬ 
tions, outbreaks of mouse typhoid wore incited by 
adding batdies of normal susceptible immigrants. 
Following some suggestive obeervations of Topley in 
1910, Amoss assembled 100 healthy mice in twenty 
cages of five mice eaeh and midway placed two addi- 
tioiiai cafes of five mioe eaeh, which had been fed on 
a auHore of mouse typhoid baeilU. Four wedcs later 


forty additional cages, containing five mice each, were 
placed near the first batch. Subsequently, sporadic 
infection occurred, fatal in three months to about 50 
•per cent, of the population. The survivors were re¬ 
cruited to their original numbers by replacements in 
each cage to five mice. Within a few days an epi* 
demie of mouse typhoid occurred, fatal to 70 per 
cent, of the herd in two months. A second and 
third replacement was made, followed by outbreaks 
of decreasing severity. These results were confirmed 
in 1925 by Greenwood and Topley, who showed that 
the repeated addition of normal individuals to mouse 
populations infected with Pasteurclla is followed by 
recurring epidemic waves. Likewise, experiments at 
the Rockefeller Institute in 1930 showed that if im- 
mig^nta were added to one of three mouse popula¬ 
tions infected with R, fri^idlUndcri, recurrent epidem¬ 
ics of pneumonia ensued, while if at the same time and 
under identical conditions, immigrations were discon¬ 
tinued in two remaining populations, no epidemics 
occurred and the infection died out. 

Topley and Greenwood, in further observations on 
infected mouse populations, emphasized the close 
association between the amount of mortality and the 
number of susceptible immigrants. They found that 
when mice were added to an infected herd at a con¬ 
stant rate, the mortality was propagated in regularly 
recurring waves and suggested that the character of 
the waves was dependent upon the rate of addition 
of immigrants. We observed later that when four 
or more populations of mice infected with R. fried- 
Idnderi were recruited at the rate of two mice per 
day, the primary epidemic waves of pneumonia oc¬ 
curred when the population had reached a certain 
level, lasted a definite number of days, and reduced 
the population census to a definite low level. More¬ 
over, when R. enteritidis typhoid was spreading under 
identical conditions in uncomplicated form in these 
communities, the mortality waves occurred with con¬ 
siderable regularity at nine to eleven day intervals. It 
is concluded, therefore, that epidemios may be incited 
in already infected herds by the proper addition of 
susceptible immigrants, and in unexposed popula¬ 
tions by administering to each individual a certain 
doso of the specific organisms. 

Early in these studies, Topley observed that, fol¬ 
lowing epidemios of mouse typhoid there are a cer¬ 
tain number of survivors and stated that these sur¬ 
vivors are both potentially infective and relatively 
immune. Evidence of the immunity of survivors was 
obtained later in our laboratory by actually compar¬ 
ing the reaistanoe of surviving and non-exposed mke. 
Mouse typhoid organisms were administered by mouth 
to 100 individuals; sixty days latmr there were thirty- 
two survivom These together with twenty normal, 
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nuexpQsed mice, vere then given a similar dose of 
bacteria. Sixty days later, 30 per cent, of the sur¬ 
vivor group had succumbed, as compared to 80 per 
cent, of the control group, showing that by actual 
test survivors are more resistant than non-exposed 
animals to the given infection. 

The results thus far described demonstrate that 
various endemic and epidemic phenomena of natural 
enteric and respiratory infections may be reproduced 
experimentally solely by the proper bringing together 
of susceptible hosts and pathogenic microorganisms, 
thus furnishing experimental evidence for the postu¬ 
late brought forward by followers of the Pasteur- 
Koch school fifty years ago. The second accomplish¬ 
ment of these experiments has been to afford an op¬ 
portunity for analyzing the microbic and host fac¬ 
tors under natural and yet controlled conditions, that 
is, to determine whether virulence does vary during 
epidemics and whether epidemics are brought to an 
end by the population acquiring a specific immunity. 

Attention will be first given to the virulence fac¬ 
tor. That the virulence of a microorganism, that is, 
its capacity to harm its native host, is a highly labile 
variable is an assumption founded upofi the early ob¬ 
servations of Davaine and Pasteur. This idea, sup¬ 
ported later by bacteriologists, has come to form the 
basis of modern epidemic theory. The experimental 
epidemiologist, however, recognizing that the data are 
derived from tests which are now regarded as inade¬ 
quate, has interested himself in the potency of bac¬ 
teria under conditions as nearly natural as possible. 

One series of tests showed that typical strains of 
organisms from infected animals were of uniform 
virulence, whether recovered early or late in the 
course of disease. For example, each of two cul¬ 
tures of mouse typhoid organisms were given intra- 
stomachally to twenty mice, one from the heart’s 
blood of an animal dying five days after exposure to 
mouse typhoid; the other from the tail vein of a 
mouse with septicemia, surviving the infection for five 
weeks- The acute septicemic culture proved fatal to 
fourteen; the chronic septicemic culture to twelve 
mice. 

Other tests showed that strains of mouse typhoid, 
Friedliinder and fowl cholera organisms from healthy 
carriers were in general of the same virulence as 
strains recovered from fatal cases. Thus, each of 
three strains of aertrycke mouse typhoid organisms 
was given by mouth to twenty mice, one a culture 
from an acute septicemic case, two others from stools 
of two mice surviving and healthy five weeks after 
exposure. The mortalities were 70, 70 and 65 per 
cent, respectively. Tests with B. enieritidia mouse 
typhoid gave similar results. Several strains of 
mouse Friedlfinder organisms were administered ia- 


tranasally to batches of fifty or 100 mice in compar¬ 
able doses. In one instance, a lung culture from a 
fatal case was oomparod with a culture obtained from 
a healthy carrier. Each was given to 100 mice in- 
tranasally. The resulting mortalities were 70 and 
65 per cent., respectively. Tests were made with 
thirty fowl cholera strains from fatal oases and forty 
strains from healthy carrier fowl on several oom- 
meroiai fanns. Each strain was administered into 
the nasal cleft of twenty specially bred young birds. 
In general, strains from fatal cases proved to be of 
the same virulence as similar strains from healthy 
carriers. 

Further experiments indicated that strains of 
specific organisms recovered from populations at 
various endemic and epidemic periods of spontane¬ 
ous infection were of uniform virulence. Epidemics 
of fowl cholera and rabbit-snuffles pneumonia, mouse 
typhoid and mouse pneumonia were studied in our 
laboratory, epidemics of guln^-pig and rabbit Pas- 
teurella and pneumococcus pneumonia by Neufeld in 
Berlin, and epidemics of guinea-pig typhoid by Theo¬ 
bald Smith at Princeton. In no instance were sig¬ 
nificant differences in the virulence of pre-epidemic, 
epidemic and post-epidemic strains detected. 

Still other tests showed that strains of the same 
organisms from different populations may differ in 
virulence and in general that the strains with high 
potency for killing the native host possessed rela¬ 
tively little ability to vegetate in the tissues of sur¬ 
vivors and vice versa. This latter relationship is 
illustrated by experiments in which an epidemic or 
endemic strain of fowl cholera organisms was ad¬ 
ministered intranasally to young chickens and per¬ 
mitted to spread to healthy contacts. The tendency 
of the epidemic strain to kill but not to spread, in 
contrast to the tendency of the endemic strain to 
spread but not to kill, was consistent. The same dif¬ 
ferences were demonstrable with epidemic and en¬ 
demic strains of rabbit Pasteurella, 

One further series of tests may be mentioned 
briefly—namely, those of the effect of animal passage 
on virulence. Since the early days of bacteriology, 
cultures have been transferred from animal to 
animal for the purpose of enhancing their virulence. 
The teats have been made for the most part in some 
foreign animal host and by means of some artificial 
method, such as intraperitoneal injection, and the re^ 
suits, although definite in a few instances, have 
usually proved equivocal.. Nevertheless, they have 
been employed to support the idea that prior to an 
epidemic the virulence of the specific agent increases 
by means of passage from host to host. The present 
tests were made under conditions as nearly natural #S 
possible. Mouse typhoid organisms from heai^'s 
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blood or ixstestmal contents of animals in the acute 
stages of infection were given intrastomaohally to 
batches of mice without intermediate cultivation on 
artificial media. Such passages were made serially 
and repeatedly. Similar tests were made with Pas- 
teurella cultures native to rabbita, and fowl cholera 
organisms native to chickens. In no instance was a 
significant increase in virulence demonstrable. 

In summary, the effective virulence of a given 
strain of microorganisms, when analyzed under 
natural and controlled conditions, has proved to be 
a relatively stable property and to some extent in¬ 
versely related to its ability to survive in the tissues 
of its natural host. The virulence of numbers of 
strains of the same organism in the same community 
was uniform, while the virulence of strains from dif¬ 
ferent communities was at times dissimilar. 

The second epidemic factor to be analyzed was 
microbic dosage—the number of organisms available 
to the individual host or to the total population at 
a given time. The findings may be summarized as 
follows. Changes in dosage exerted a direct effect 
upon mortality, when virulence and resistance were 
constant. As dosage was increased, there ensued a 
progressive increase in percentage mortality up to a 
point less than 100 per cent Thus, in a titration of 
mouse Friedlander bacilli, each of eight doses of 
the organisms given intranasally to twenty-five mice 
resulted in mortalities of 32, 44, 56, 64, 88, 96 and 
96 per cent., respectively. The second finding has 
been referred to before, namely, that by giving mice 
proper doses of typhoid or Priedliinder organisms, it 
is possible to reproduce closely the events of ex¬ 
plosive, spontaneous epidemics. Finally, it will be 
pointed out in tests referred to later that during the 
actual spread of infection in populations, dosage in¬ 
creased prior to epidemics and decreased prior to 
their decline by a time interval which approximated 
that of the incubation period of the infection. 

Host resistance, the third epidemic factor, was 
found to be made up of both non-specific and speoifio 
oomponents. The non-specific component was present 
in definite amounts in breeds or races of animals. For 
example^ monthly tests of the resistance of an inbred 
strain of mice to mouse typhoid organisms were made 
from 1922 to 1926. The results in terms of mortality 
were averaged each year and found to approximate 
each other within 2 or 3 per cent. Similar tests with 
other enteric and with respiratory infections and 
tests with other strains of mice gave similar results. 
The nouHipeciflc components of resistance were pres¬ 
ent in different amounts in different races or breeds. 
HitUB, a black Lathrop strain, pen inbred for twelve 
proved on nineteen consecutive monthly 
tests with B, oertfs/Fclee and several consecutive tests 


with B. enteritidis mouse typhoid to be more sus¬ 
ceptible than the Eockefeller Institute mice. Albino 
Swiss strain mice, also highly inbred, and albino 
Rockefeller Institute mice were raised on four differ¬ 
ent diets. In each case the Swiss mice proved more 
susceptible. Repeated tests with white-faced and 
black and tan strains, brother and sister inbred, 
showed them to be more susceptible than the Rocke¬ 
feller Institute line. 

The non-specific component of resistance was also 
proved to be present in different amounts in indi¬ 
viduals of the same breed. Thus, whenever a con¬ 
trolled group of animals is given a definite dose of 
some harmful agent, such as HgCl^, individuals show 
markedly different types of response, ranging from 
death after the briefest interval to a complete re¬ 
fractory state. Again, whenever a group of animals 
without previous exposure was given a native infec¬ 
tion by the normal portal of entry, individuals 
showed markedly different types of response, rang¬ 
ing from death after the briefest incubation period to 
a complete refractory state. These differences were 
the more regular and predictable when every precau¬ 
tion had been taken to insure uniformity of in¬ 
heritance, environmental conditions and food. In B, 
aertrycke mouse typhoid, for example, when groups 
of mice were given bacilli intrastomachally, 70 per 
cent died with positive blood cultures in a period of 
five to sixty days, while 30 per cent, survived. Of 
these latter, about 10 per cent, were recovered cases, 
with positive agglutinins, while 20 per cent, showed 
no evidence of infection. Again, when rabbits were 
given a similar dose of Pasteurella intranasally, 28 
per cent died of pneumonia, of acute interstitial, 
lobar, or chronic empyema types, 44 per cent, showed 
merely local rhinitis or sinusitis, 13 per cent became 
healthy carriers, and 14 per cent remained unin¬ 
fected. Similar quantitative effects followed the ad¬ 
ministration of fowl cholera organisms to chickens. 
These findings have been confirmed by workers in Neu- 
fold’s laboratory in their studies of Friedliinder and 
pneumococcus infections of mice. In short, indi¬ 
viduals submitted to precisely the same risk of infec¬ 
tion, under identical conditions, where every known 
factor was controUod, exhibited profound differences 
in responded 

That these differences in the reaction of individuals 
are due to amounts of non-specific resistance which are 
inherited was shown by the results of tests on survi¬ 
vors and by breeding experiments. Thus, mice surviv¬ 
ing an intrastomachal instillation of mouse typhoid 
organisms proved more resistant to an instillation of 
mercury bichloride than normal mice. Host sig¬ 
nificant, however, is the fact that the progeny of 
mice surviving aettryeke or entaritidis typhoid were 
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more resistant to subsequent infection with mouse 
typhoid bacilli or to doses of mercury bichloride than 
normal, unselected mice; and conversely, progeny 
of mice, succumbing early to typhoid, were more sus¬ 
ceptible than unselccted mice. A further study of 
the inheritance of different degrees of susceptibility 
is DOW in progress. Five hundred female and one 
hundred male mice of the Rockefeller Institute strain 
were mated, one male to five females. When the 
young were weaned, the six hundred parents were 
given intrastomachally three million enteritidis mouse 
typhoid bacilli. In cases in which both parents died 
within ten days after infection and in which, on the 
other hand, both parents survived sixty days, the re¬ 
spective litters from susceptible and resistant parents 
were saved for further breeding. Simultaneous tests 
of resistance have since been made on progeny of 
six generations of the original susceptible and re¬ 
sistant group together with an unselected control 
group. The possibility of specific immunity develop¬ 
ing from Infected animals was definitely ruled out by 
repeated carrier and autopsy tests, by testing the 
population for carriers, by testing animals found 
dead for mouse typhoid organisms, and by housing 
the progeny of susceptible and resistant lines to¬ 
gether in the same cage for four weeks. The stock 
has remained free of all infection. Thus far, five 
lines of susceptible mice and six lines of resistant 
mice have been selected. The susceptible lines show 
approximately 96 per cent mortality within fifteen 
days after exposure; the control group shows 36 to 
40 per cent., and the resistant lines show approxi¬ 
mately 6 per cent mortality over the sixty^day period 
of observation. The same relationship holds when 
the resistant mice are given ten times the dose and 
the susceptible mice 1/100 of the standard dose. The 
final and necessary test of the resistance of these mice 
was their response to exposure to spontaneous infec¬ 
tion. Cages were arranged to contain five unseleeted 
mice given five million B, enteritidis per os, together 
with five normal mice from the susceptible lines and 
five from the resistant lines. In each instanoe, all 
or nearly all the contact susceptible mice contracted 
the infection and died, while all or nearly all the re¬ 
sistant mice survived and remained healthy. These 
results prove that of five hundred individuals selected 
at random, some possess a greater and some a less 
amount of resistance to B. enteriMia, which is trans¬ 
mitted quantitatively to their progeny. 

Non-specific components of resistance, besides be¬ 
ing inherited, are affected by envirozunental factors 
such as season and diet. Thus, each month over a 
period of years^ batches of 60 to 100 mice have been 
given mouse typhoid or Friedlhnder brganiame vritli 
&e result ti&at mortalities alfbonglt imegaiar, have 


been definitely greater during the winter than the 
summer seasons. Again, mice raised on various ade¬ 
quate diets differed markedly in resistance. One diet 
containing bread and milk has sufficed to raise the 
Rockefeller Institute stock and about one thousand 
progeny per month for more than fifteen years. The 
fertility, duration of life, weight, appearance and 
general health of these animals are excellent and have 
become standard. Another diet used by McCollum 
has proved adequate for his rodent stock, and a third, 
a modified Steenbock ration, has likewise proved sat¬ 
isfactory. And yet, mice raised on the bread and 
milk diet are far more susceptible to enteritidis and 
(tertryclce mouse typhoid, botulinus toxin and 
mercury bichloride poisoning than mice fed on Mc¬ 
Collum or Steenbock formulae. No intensive efforts 
have been made thus far to analyze these differences 
beyond demonstrating that butter fat and cod-liver 
oil added to the bread and milk changed the *'sub- 
ceptible^* into a relatively “resistant” diet. Environ¬ 
mental factors, other than those tested, such as exor¬ 
cise, fatigue and exposure, probably exert some in¬ 
fluence on the resistance mechanism of the host, but 
as yet have not been submitted to adequate tests. 

The known specific components of resistance ap¬ 
pear to be acquired as a result of contact with the 
specific agent. Just how potent these specific com¬ 
ponents may be and how important epidemiologically 
they may prove has not been determined. Perhaps 
the most complete test of these questions has been 
reported by Toplcy and Greenwood, Animals were 
vaccinated with killed cultures of B. aertrycke and 
exposed to infection by being placed in an infected 
population. The amount of protection conferred was 
claimed to be significant only when a certain type of 
flagellar vaecine was employed, and then only when 
the exposure was mild and of brief duration. The 
protection was not a permanent one; it was noted 
daring periods of about ten to thirty days after ex¬ 
posure. 

Thus far, the analyses of host resistance to infec¬ 
tion have shown that individual animals exhibit 
definite amounts of non-specific inherited resistance 
to primary infection which take the form of a 
frequency distribution oharacteriatic of the breed or 
race. Moreover, this resistance may be kdded to or 
detracted from by environmental influences, such as 
season and diet, and may be supplemented by specific 
immunity components acquired as a result of O0n« 
tact with the specifle microbic agent 

The effect of the resistance factor on the spread of 
infection proved to be important In ^ 
when individuals of a group were givan Ifas 
dese of orgapim of a eertain 
al Twrying intervals dapen^fing upon 
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£ereitoe« in non-specifle resistonoft. Horeoveri when 
A simiiar group suffered a spontaneous epidemie 
under oontrolled oonditions, they died at intervals 
similar to those in the eiperimontal group, indicating 
that in both mstanoes the form of the epidemic curve 
was probably oontrolled largely by the same factors, 
namely, differences in individual resistance to a large 
dose of organisms of stable virulence. In the second 
place, it became apparent that the prevalence of 
these infections in oontrolled communities was de¬ 
termined to a great extent by variations in popula¬ 
tion resistance. 

The role of resistance and of virulence and dosage 
as well in actually inciting epidemics was studied in 
rabbit and fowl populations infected with Paateurella 
and in ifiouse populations infected with Friedlander 
and enteritidia organisms. As the events in all com¬ 
munities were similar, the present description will 
be confined to those occurring in the mouse herds. 

Mice constituting each population were assembled 
in single large cages and maintained on the routine 
diet of bread and milk. To each population two 
normal mice with identification marks were added 
daily, A census was kept each day and the animals 
found dead were removed, autopsied and cultured for 
the presence of the specific organism. 

The first experiment was made to test the mode 
of spread of Pasteurella in commnnities previously 
uneipoaed to these organisms. Populations 1, 3 and 
4 received rabbit strains; Population 2 a fowl strain. 
The three rabbit strains infected few of the mice and 
died out at once; the fowl strain behaved in quite a 
different manner. Eight of the ten mice originally 
fed died within two weeks with Pasteurella septi¬ 
cemia, after which no further deaths from this infec¬ 
tion occurred for six weeks. At that time, however, 
one of the immigrants succumbed. Three weeks later, 
when the population numbered 61 individuals, ex¬ 
plosive epidemics of Pasteurella arose, fatal to 77 
per cent, of the population in five days. The epi- 
dmuio then ceased abruptly and Pasteurella disap¬ 
peared from the community. The virulence of strains 
obtained during the epidemic proved to be uniform 
and similar to that of the oulture originally intro¬ 
duced into the community. 

The next experiments dealt with explosive and 
highly fatal epidemics of Friedlfinder pneumonia 
whudi appeared spontaneously in the mouse popu- 
laittotig. In the oommunities to which daily immi¬ 
grations of two mice were discontinued, the infection 
di^ out; in the commonitice to which daily additions 
wars eontinned, eharaeteristie secondary waves ensued, 
fiiese waves appeared when the population census 
g s^rteui levdl They lasted a rdatively 
dsiys and reduced the population 


to a siznilar low census. Subsequently, endemic 
penods intervened, followed by the disappearance of 
the disease in the late winter. During the next sum-* 
mer, epidemics broke out again similar in each popu¬ 
lation but more protracted than the previous ones. 
Fewer secondary waves ensued and the disease dis¬ 
appeared sooner. The virulence of the Friedlander 
organisms, as determined by their ability to spread 
and incite typical epidemics, in herds of previously 
nnexposed mice, and by direct inoculation titrations 
during pre-epidemic, epidemic, post-epidoniio and 
inier-epidemic phases of the infection, proved to be 
constant. The carrier rate i ncr eased prior to 
epidemic outbreaks and decreased shortly before the 
time of peak mortality. A substitution of relatively 
susceptible for standard immigrants in a given popu¬ 
lation was followed by an increase in severity and 
frequency of epidemics, while a reverse substitution 
of resistant for susceptible immigrants was followed 
by a fall in the severity of the infection. 

The final experiments were made with enteritidii 
mouse typhoid in the same mouse populations. The 
infection took the form of periods of low-grade mor¬ 
tality, interspersed with epidemiform outbreaks. The 
daily deaths in the one cose were either relatively 
constant or rhythmic in nine-day intervals; the sud¬ 
den increases in mortality were invariably associated 
with some definite environmental disturbance. Cul¬ 
tures of the organisms taken from healthy carriers or 
mice dead of typhoid during pre-epidemic, epidemic 
or inter-epidemic phases of infection were of uni¬ 
form pathogenicity. Furthermore, the bacterial dis¬ 
sociation and bacteriophage phenomena, although 
abundantly present, seemed to play no part in deter¬ 
mining the spread of infection. The dosage of the 
organisms available to the population increased just 
prior to an increase in death rate and decreased in 
like manner before a fall in death rate. Most im¬ 
portant were the experiments made to test the effect 
of changing population resistance on the prevalmioe 
of infection. Increasing population resistance by 
substituting an optimum for a barely adequate diet 
or by Substituting relatively resistant for susceptible 
immigrants each day inaugurated periods of relor 
tiyely low death rate; on the contrary, a depression 
of population resistance by substituting the barely 
adequate for the optimum diet, or the susceptible 
for the resistant immigrants was followed by severe 
epidemic outbreaks. 

This concludes the present findings in experimental 
^idemiology. It has been noted that various phe« 
nomena of population infection can be reprodtHoed 
ttperimentally by the proper bringing together of 
aiid mierobic factors. In these native inUch 
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tiona, spontaneouB or experimentally induced^ the 
vimlenee of strains of microorganisms from differ¬ 
ent populations was occasionally different—the more 
virulent being the less vegetative—^but the effective 
virulence of strains in any one community proved 
stable during the entire endemic and epidemic periods 
of observation. The dosage and host resistance fac¬ 
tors, on the contrary, varied significantly with the 
amount and severity of infection. Expressing these 
relationships in terms of cause and effect, it appears 
that infections in these animal populations were con¬ 
trolled by stable virulence and varying dosage and re- 
sistanoe factors. In instances in which a foreign 
microorganism gained access to a hitherto unexposed 
population, the inherent virulence, the available dos¬ 
age and the amount and distribution of non-specific 
population resistance together determined the ex¬ 
tent and severity of the infection. In instances in 
which a microorganism was already present in the 
population, variations in population resistance and 
in available ^dosage were chiefiy responsible for 
endemic and epidemic prevalences. Fluctuations in 
population resistance were brought about by immigra¬ 
tion, season and diet acting upon the non-specific 
components, and by the infecting agent stimulating 
the specific components of resistance. Fluctuations 
in available dosage resulted from variations in the 
host resistance and vector factors. 

To what extent is this knowledge obtained by ex¬ 
periment consistent with the known facts of human 
epidemiology T Briefly, there is evidence that the fac¬ 
tors related to microbe and host suffice to account for 
the usual manifestations of cholera, typhoid and the 
insect and animal-borne infections; there are no data 
indicating that these factors may not likewise suffice in 
other human infections. Concerning ihe operation of 
these factors, there are grounds supporting the view 
that infections transmitted by vectors or contracted 
from foreign hosts, and infections transmitted by 


water, milk or food are fox the most part controlled 
by a fluctuating dosage factor operating on a popula¬ 
tion of fluctuating resistance. These diseases, taken 
together and considered from the tempero-geograph- 
Ical view-point, constitute the great majority of the 
total number. Added to them are the parasitic and 
skin infections, whose prevalence appears likewise to 
be controlled by the host and dosage factors. The 
remaining group of respiratory diseases transmitted 
by direct contact, relatively very small but common 
to this climate, and therefore of great interest, are 
at present not as well understood. One can but 
state that the available data do not discredit the 
view that their prevalence too is controlled by fluctua¬ 
tions in dosage of and resistance to speciflc agents 
of relatively fixed virulence. 

Further knowledge of the spread of human infec¬ 
tions is being obtained by methods similar to those 
of experimental epidemiology. Opie’s studies on the 
spread of tuberculosis in families, Paul’s observations 
of families with rheumatic disease^ the work on the 
spread of upper respiratory tract pathogens among 
small groups of individuals, and detailed bacteri¬ 
ological, clinical and sociological investigations of 
circumscribed communities throw light on the manner 
and extent of dissemination of the specific agents 
and the relation of variations in dissemination, that 
is, in dosage, to variations in amount and severity of 
the infection in these oommnnities. They give 
promise to make more clear the rdle of resistance and 
whether it consists primarily of inherited non-specific 
factors on the one hand, or of acquired specific factors. 

To broaden the scope of experimental epidemiology 
the studies must be extended from the acute^ highly 
fatal, bacterial diseases of animals to the more chrome 
ones and to virus infections. This last step is already 
being taken. Knowledge of many types of infection 
in many species of hosts will be required for the 
proper development of epidemiology as a scienee. 


OBITUARY 


LOUIS AGRICOLA BAUER ( 1865 - 1933 ) 

Tax death in Washington on April 12, 1932, of 
Louis Agrieola Bauer, the original director and, since 
1930, director emeritus of the Department of Terres¬ 
trial Magnetism of the Carnegie Institution of Wash¬ 
ington, removes from science an internationally recog¬ 
nised authority in the field of his especial interest. 
Almost solely on account of his enthusiasm and organ¬ 
izing ability, the systematic magnetic survey of the 
whole earth both on land and on the oceans has been 
accomplished within the past twenty-five years, by 
which an empirical basis has been established for 
tbeoTetieal discussionB of the origin and behavior of 


the earth’s magnetic field which would otherwise have 
long remained impossible. While the recognition 
accorded Dr. Bauer rests largely on this tnonomental 
achievement in accumulating a vast amount of obser¬ 
vational information, he has also been among the fore¬ 
most in the discussion of not only terrestrial mag¬ 
netism hut of other related geophysical problems, aa 
is evidenced by the long list of titles with which he is 
accredited. 

Bom of German-American parentage on Jannaty 
26,1865, in Cincinnati, Ohio, Dr. Bauer received th^ 
his eariy training and obtained from the Vtdmd^f 
oi^ Cincinnati the degrees of civil engineer (1888) end 
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master of seienee (1394). After a short expericnco 
as computer in the Coast and Geodetic Survey under 
Mendenhall and Schott, his interest in terrestrial mag¬ 
netism was aroused and he entered the University of 
Berlin for the purpose of perfecting hia theoretical 
knowledge of that and related subjects. Here he 
made the acquaintance and came under the influence 
of the men whose names are inseparably connected 
with the progress of geophysical science of that 
period. The subject of his dissertation for the degree 
of doctor of philosophy obtained in January, 1895, 
was “Beitriige zur Kenntniss des Wesens der Sakular 
Variation des Erdmagnctisinus.’^ 

On his return to America he was appointed docent 
in mathematical physics at the University of Chicago, 
and the following year (1896) instructor in geo¬ 
physics. Then for two years, 1897-1899, he was 
assistant professor of mathematics and mathematical 
physics at his alma mater, the University of Cincin¬ 
nati. In 1899 he was appointed lecturer in terrestrial 
magnetism at the Johns Hopkins University. During 
these years his practical interest in terrestrial mag¬ 
netism was manifested by the work accomplished 
during the summer months as chief of the Division of 
Terrestrial Magnetism of the Maryland Geological 
Survey, during which a detailed survey of the state 
was made, and when the Division of Terrestrial Mag¬ 
netism was establislied at the Coast and Geodetic 
Survey in 1899 he was made inspector of magnetic 
work and chief of the division. It was under his 
direction in this capacity that the five magnetic ob¬ 
servatories of the Coast and Geodetic Survey were 
established and put into permanent operation. At 
this time also preliminary experiments were made as 
to methods of securing satisfactory magnetic obser¬ 
vations at aea which were to lead to large results a 
few years later. 

Dr. Bauer’s theoretical studies had emphasised the 
hopelessness of attempting to reach a solution of the 
many fundamental questions involved in the subject 
of the earth’s magnetization until a very much wider 
distribution of observational results was available. 
He then conceived the idea of making a magnetic 
survey of the entire globe, and for the carrying out 
of this vast project applied for assistance to the 
newly established Carnegie Institution of Washing¬ 
ton. His application was effectively endorsed by the 
leading geophysicists and magnetioians of that time, 
the more eagerly since the nature of the oiganization 
of the institution made it an especially appropriate 
agency for carrying out an international project of 
this character. The result was the establishment in 
1904 of a new Department of Research in Terrestrial 
M^etiam, trith Or Bauer as its first director. 
During tha following 25 years the carrying out of 


this ambitious project was vigorously prosecuted 
under the able and zealous leadership of the director. 
While those land areas were not included in the scope 
of the operations of the Department of Terrestrial 
Magnetism where the work was already being done by 
the governments controlling them, exploratory expedi¬ 
tions were sent to remote regions in Africa, Asia, 
Australia, South America and the islands of all the 
seas to make the desired observations. It was early 
realized that no survey confined to the land areas 
alone could be satisfactory either for the practical 
needs of navigation or for the purposes of analysis 
and discussion. Results of the desired accuracy could 
not be obtained on vessels of ordinary construction, 
and so an entirely unique and non-magnetic one, the 
Carnegie, was specially designetl and between 1909 
and 1929 was sent to all parts of the navigable seas 
collecting magnetic and oceanographic information 
not available by any other means yet devised. 

While this work was in progress, Dr. Bauer focused 
attention on the fundamental theory of terrestrial 
magnetism and published a series of papers dealing 
with the physical decomposition, analysis and origin 
of the earth’s magnetic field. The lost one on Chief 
Results of a Preliminary Analysis of the Earth’s 
Magnetic Field for 1922," which appeared in 1923, 
summarized his latest mathematical analysis as based 
chiefly on the magnetic data obtained by the Depart¬ 
ment of Terrestrial Magnetism on land and sea. Fif¬ 
teen papers, 1892-1923, on the magnetic secular varia¬ 
tion dealt with the discussion of the phenomena and 
the internal and external systems of operating causes; 
the earth’s total magnetic energy was computed by 
rigorous methods, based for the first time on satis¬ 
factory data, for various epochs, 1829-1886, and it 
was found that there has been a steady diminution 
in the earth’s magnetization—a result confirmed by 
the analysis for 1922, mentioned above. Dr. Bauer 
also initiated magnetic and allied observations during 
eleven solar eclipses, beginning with that of May 28, 
1000, he himself making observations during that and 
three others, to determine possible magnetic effects. 
Researches dealing with solar activity and terrestrial 
magnetism were published in twelve leading com¬ 
munications. Others related to correlations between 
solar activity and atmospheric electricity and the an¬ 
nual variation of atmospheric electricity, and to oarth- 
eurrents. Bpaoe does not permit listing the many 
other contributions dealing with special problems. 

In addition to his extensive contributions to terres¬ 
trial magnetism and allied subjects, Dr. Bauer has 
aided greatly in the development and progress in these 
fields through the publication of the International 
Quarterly Journal of Terrestrial Magnetism ani 
Atmospheric EUetrieity. He founded this journal in 
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1896 and was solely responsible for it until 1927, since 
which time he has collaborated in its continuation. 

In recognition of his services to science, Dr. Bauer 
was the recipient of many honors. The honorary 
degree of D.Sc. was conferred on him by the Univer¬ 
sity of Cincinnati and by Brown University. He 
received the Charles Lagrange prize (Physique du 
Globe) of the Academie Roy ole des Sciences, des 
Lettres et des Beaux*Arts de Belgique, the Georg 
Neumayer Gold Medal, and the insignia of Comman¬ 
der of the Second Class of the Norwegian Order of 
St. Olaf, and was appointed Halley Lecturer at the 
University of Oxford in 1913. He was also an hon¬ 
orary member of Sociedad Cientifica Antonio Alzate 
of Mexico, and of Royal Cornwall Polytechnic So¬ 
ciety of England, and corresponding member of 
Gottingen Academy of Sciences, Portugal Royal 
Academy of Sciences, Batavia Academy of Sciences, 
Soci^te de Q6ographie de Lisbonne, Russian Academy 
of Sciences, and Institute of Coimbra, Portugal. 

Dr. Bauer served as United States delegate to the 
Brussels (1919) meeting of the International Research 
Council and to the Rome (1922), Madrid (1924) and 
Prague (1927) meetings of the International Union 
of Geodesy and Geophysics. During 1919 to 1927 he 
was secretary and director of the Central Bureau and 
during 1927 to 1930 he was president of the Section 
of Terrestrial Magnetism and Electricity of the Inter¬ 
national Union of Geodesy and Geophysics. Dr. 
Bauer was a member of the International Meteorologi¬ 
cal Organization since 1928. He also took from 19X7 
a prominent part in the National Research Council 
of the United States and in the American Geophysical 
Union, being chairman of the latter union from 1922 
to 1924. 

The breadth of his scientific contacts was indicated 
also by the large number of scientific societies both 
at home and abroad of which he was a member. 
Among these were the American Philosophical So¬ 
ciety, American Academy of Arts and Sciences, 
American Physical Society, American Association for 
the Advancement of Science, American Geographical 
Society, Washington Academy of Sciences, Philo¬ 
sophical Society of Washington, Deutsche Meteoro- 
logische Gesellschaft and Gesellschaft fiir Erdkunde 
XU Berlin. 

It is not too much to say that the work of Dr. 
Bauer has had a large directive influence on the 
development of terrestrial-magnetic investigation dur¬ 
ing the past forty years and that the activities 6t the 
department which he founded have splendidly realized 
his vision. 

Dr Bauer is survived by his widow, Mrs. Adelia 
Doolittle Bauer; a daugbtm*, Mrs. Dorothea Wedts, 
of West Chester, Pennsylvania; a sister, Mra. Caroline 
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Bauer, of Cineinnati, Ohio, and a brother, Dr. W« C. 
Bau^, dean of the Engineering School, Northwestern 
University, Evanston, Illinois. 

J. A. P. 

WILHELM OSTWALD 

With the death of Wilhelm Ostwald there passes 
the last of the great triumvirate which discovered and 
developed the theory of solutions and the theory of 
electrolytic dissociation. The younger generation has 
a different perspective and adds Nemst's name to the 
list, very properly. 

Three of these, van^t Hoff, Arrhenius and Nemst, 
were really great thinkers, and Ostwald was a great 
protagonist and an inspiring teacher. So far as the 
effect on the scientific world is concerned Ostwald has 
been like Abou Ben Adhem. Ostwald has really out¬ 
lined his own great value to the world in the book en¬ 
titled “Great Men.” 

“When the prospective genius has done his great 
work and has communicated it to the world, one likes 
to think that he can go quietly to bed and wake up 
famous the next morning. There are one or two coses 
in which that is about what has happened, as in the 
case of Darwin, whose fundamental book was sold out 
within a few weeks of its appearance. This is a very 
rare case, however, and belongs rather in a class by 
itself, because it was a piece of work which had been 
going on for years and which was written up because 
of the external reason that Wallace had reached the 
same general conclusion. Also, the world was to some 
extent ready for it. 

“In the overwhelming majority of cases, the earth 
continues to revolve at its uormal rate even when the 
most startling thought has been put forward, and very 
often the work of getting the new idea accepted is 
scarcely less than that of originating it. In many 
cases the man who had the idea is not able to get it 
accepted and this task falls to the lot of another man 
wdio may be less clever, but who speaks a language 
which makes the world oonsoious of the treasure which 
bad been offered to it in obscure words.” 

There are plenty of illustrations in modem chem¬ 
istry of the truth of these words of Ostwald. The 
theory of stereochemistry was developed indepen¬ 
dently by van't Hoff in Holland and by LeBel in 
France; but it is very much of a question whether 
either of these men could have got the theory ao- 
oepted in any reasonable time. Nobody will dispute 
that the work essential to the adoption of the theory 
was done by Johannes Wisliomms in Germany. The 
experiments of Pfeifer on osmotic pressure and of 
Raonlt on the lowering of the £rfi«dng-point wore 
very interesting; but nobody knew just what tkey 
meant It was van't Hoff who £amiM>ed the tbeo' 
retieal expUiuitiott whidi was laddug and who tiisrihgf 
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exiabled Raoult and Pfaffer to get the credit which woa 
properly due them. The theory of osmotic pressure 
was due to vau’t Hoff, the theory of electrolytic dis¬ 
sociation to Arrhenius, and the modem theory of 
electromotive force to Nemst; it was Ostwald who 
fought the battles which resulted in the acceptance 
of these views. Avogadro was put across by his 
countryman, Canniszaro; Qibbs by Roozeboom and by 
Ostwald; Donnan by Jacques Loeb; and Darwin to a 
great extent by Huxley. 

Ostwald was bom in Riga in 1853. In 1872 he 
entered the University at Dorpat; his first paper was 
published in 1876 and his doctor thesis in 1878. In 
1881 he was appointed professor of chemistry at tho 
Polytechnic in Riga, and here began the publication 
of the first edition of his “Lrehrbuch der allgemeinen 
Chemie.” This was the first book to present physical 
chemistry as a well-rounded subject, though not under 
the name that it was to bear later on. This book was 
one of the reasons why Ostwald was called to l^eipzig 
in 1887 to take over the chair of physical chemistry. 
In this same year, but before he had moved to Leipzig, 
Ostwald began the publication of the Zeitachrift fiir 
phyaikalische Chemie. Ihe laboratory at Leipzig was 
at first a ramshackle place; but later a new building 
was erected. Whether in the old laboratory or tho 
new on© Ostwald was the inspiring leader in physical 
chemistry for the whole world for nearly twenty years. 
Finally, his mind went stale so far as chemistry was 
concerned, and he turned to philosophy. It was as a 
philosopher, not primarily as a chemist, that he came 
to the World's Fair at St. Louis. 

At that time Ostwald was tremendously impressed 
by the beauty of the autumn leaves and h© expressed 
a desire to paint so many pictures that he would be 
known as the discoverer of the American landscape. 
This never happened, nor did Ostwald go back to 
chemistry after he resigned in 1906. After the phi¬ 
losophy stage hod passed Ostwald spent the rest of 
his life working on the theory of color, and it was a 
great disappointment to him that the Nobel prize in 
chemistry was never followed by a Nobel prize in 
physios for the work on color. 

Ostwald's minor activities covered an enormous 


ground. The volume entitled 'The Enezgetio Im* 
perative" contains his suggestions as to: Au interna¬ 
tional oiganization of chemists; a universal language; 
an international coinage; the proper size of a printed 
page; universal disarmament; the setting of type; the 
improvement of schools; a new type of university; 
German script; the development of genius; the status 
of women, and a new calendar. 

Ostwald's gift for leadership showed itself in the 
way his pupils regarded him. They were literally dis¬ 
ciples, and the influence of the Leipzig school was pre¬ 
dominant for years in the whole chemical world. Of 
late years there has been a change. The fashionable 
thing now is the question of the kinetics of tho atom 
and the molecule. The drift is away from thermody¬ 
namics, and one hears regrets that Ostwald did not 
adopt the goose-step. It is probable, however, that 
the pendulum has swung too far away from Ostwald 
and that his scientific work will be rated more highly 
twenty years hence. 

However that may be, Ostwald did a great work 
and was loved and followed by many people. 

Wilder D. Bancropt 

RECENT DEATHS 

Dr. Roland Thaxtbr, emeritus professor of cryp- 
togamic botany at Harvard University, and honorary 
curator of the Farlow Herbarium, died on April 22 
in his seventy-fourth year. 

Dr. Caiuj Leo Mees, physicist, president emeritus 
of the Rose Polytechnic Institute at Terre Haute, In¬ 
diana, died on April 20, at tho age of seventy-nine 
years. 

The death is announced at the age of eighty years 
of Guillaume Bigourdan, formerly director of the 
Bureau International de FHeure, Paris. 

J, H. L. Vogt, the geologist and lately professor of 
geology in the Technical School of Trondhjem, Nor¬ 
way, died on January 3. 

Princess Vladimir Andronikopp, head of the In¬ 
stitute for Plant Cultivation at Hohenheim, near 
Stuttgart, died at Hohenheim on April 1 at the age 
of flfty-two years. 


SCIENTIFIC EVENTS 


TH£ INTERNATIONAL CONGRESS OP 
MATHEMATICIANS 

Trb International Congress of Mathematicians will 
me9t at Zurich, from September 4 to 12, The mom- 
vagB iNrill be devoted to general addresses delivered 
by ii^totion, os foUovra: Monday: R. Fueter, "Ideal- 
th^rie Ftu±tionentheorie''; Tuesday: C. Car- 
^ti^ber die niialytt«tihe& Abbildungen durch 


Funktionen mehrerer Verkuderlicheri'; G. Julia, 
"Essai Bur le ddveloppement de la thdorie des fonc- 
tions de variables complexes”; W. Pauli, "Mathe- 
matische Methoden der Quantenmechanik”; N. Tsche- 
botarow, "Die Aufgaben der modemen Galois'sdien 
Theorie”; T. Carleman, "Sur la thdorie des dquationa 
' int^rralea lindaires et ses applications”; Wednesday: 
E« Caiian, "Sur las eepaoee ziemanniens symdtriquea”; 
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L. Bieberbach, *‘Operatioiisbemobe von Funktionen”; 

M. Morse, ^‘The calculus of variations in the large”; 
E. Noether, “Ilyperkomplexe Systeme in ihren Be- 
aiebungen zur kommutativen Algebra und zur Zah- 
lentheorie”; H. Bohr, “Fustperiodische Funktionen 
einer kompJexen Veranderlicben”; Friday; F. Severi, 
^‘La theorie generale des fonctions analyiiques de 
plusicurs variables et la geomdtrie algebrique”; R. 
Nevunlinna, *^tjber die Riemannsche Fliiche einer 
anaiytisehen Funktion”; R. Wavre,L'aspect ana- 
iytique du probleme des figures planetaires”; J. W. 
Alexander, “Some problems in topology”; F, Riesz, 
^'Sur Inexistence de la derivoe des fonctions d^une vari¬ 
able rdelle ct des fonctions dnintervalle”; Saturday; 
O. H. Hardy, “Recent work in additive theory of num¬ 
bers”; G. Valiron, “Le th^oreme de Borel-Julia dans 
la tl36orie des fonctions m^romorphes”; W. Sierpinski, 
“Sur les ensembles de points qu*on sait ddfinir effec- 
tivement”; 8. Bernstein, “Sur les liaisons entre quan- 
tit^s aldutoircs”; K. Monger, “Neuere Methoden und 
Probleme der Geoinetrie”; Monday; J. Stenzel, “An- 
gchauung und Denken in der klassiachen Theorie der 
griechischen Matbematik*” Sectional meetings will be 
held in the afternoons, for the presentation of short 
papers. Those wishing to present such papers should 
send short abstracts (not more than 400 words) to 
the Secretary of the Congress, not later than June 15; 
these abstracts will be printed before the meeting and 
distributed there. Abstracts received after that date 
can not appear in the proceedings unless they are de¬ 
livered before the end of the congress. 

Excursions and entertainments have been arranged. 
All communications concerning the congress should be 
addressed to the International Congress of Mathema¬ 
ticians, Ecole Polytechnique Fed4rale, salle 20 d, 
Zurich, 

ZOOLOGICAL SESSIONS AT THE SUMMER 
MEETING OF THE ASSOCIATION 

Section F will hold sessions during the summer 
meeting of the Association on Tuesday, Wednesday 
and Thursday, Juno 21 to 23, at Syracuse, New York. 
It is planned to emphasize out-of-door zoology by 
field excursions and informal discussions of ecological 
and natural history relations. Probably excursions 
will be made on each of the three days, either for the 
entire day or shorter half-day trips to representative 
regions of Central New York. These excursions are 
expected to be joint sessions of zoologists, ecologists 
and botanists; leaders will be persons well acquainted 
with the regions visited. If there are members of the 
section who do not desire to participate in the out-of¬ 
door sessions, provisions may be made for the reading 
of papers in other fields. Those who desire to pre¬ 
sent papers should send titles to the secretary 


promptly. All papers will be limited to 16 minutes 
each and titles must be accompanied by abstracts of 
about 250 words giving the substance of the paper. 
If sufficient papers are presented they will be grouped 
into appropriate fields. In sending titles the field 
should bo indicative of the group in which the paper 
should be read, also whether lantern or charts are to 
be used, and whether microscopes are needed for 
demonstration. All titles and abstracts must be in 
the hands of the secretary not later than May 20 
if they are to appear in the program. 

Geo. T. Habgitt, 
Secretary, Section F 

Luke XTniverbity, 

Buruam, Nobth Carouna 

AWARD OF THE OSBORNE MEDAL TO 
DR. C. H. BAILEY 

Da. Clyde H. Bailey, professor of agricultural bio¬ 
chemistry in the University of Minnesota and cereal 
chemist in charge of the section of cereal chemistry 
in the Division of Agricultural Biochemistry in the 
Minnesota Agricultural Experiment Station, has been 
awarded the Thomas Burr Osborne Gold Medal of the 
American Association of Cereal Chemists “for distin¬ 
guished contributions in cereal chemistry.” The for¬ 
mal presentation of the medal will be made at the an¬ 
nual meeting of the association which will be held 
from May 23 to 26 at Detroit. 

This medal was established in 1926 by the American 
Association of Cereal Chemists who desired “to honor 
those scientists who have contributed signally to the 
advancement of our knowledge in this field of spe¬ 
cialization—the award to be made only at such timas 
as were justified by unusually meritorious contribu¬ 
tions.” The first award was made in 1928 to Thomas 
Burr Osborne, after whom the medal was named, for 
his classic studies in the field of plant proteins in gen¬ 
eral and the proteins of the cereals in particular. Dr. 
Bailey will be the second recipient of the Osborne 
medal. 

Dr. C. H. Bailey was bom in Minneapolis in 1887, 
He received his B.S. degree from North Dakota State 
College, the M.S. degree from the University of 
Minnesota, and the University of Maryland granted 
him the Ph.D. degree, his thesis being entitled “The 
Reepiration of Shelled Corn.” From 1907-1911 ha 
was scientific assistant in the Bureau of Plant In¬ 
dustry, U. S. Department of Agriculture, where again 
his field of work was cereal chemistry. Since 1911, 
except for minor interruptions, he has been continu¬ 
ously associated with the Division of Agricultural Bio¬ 
chemistry at the Uhiversity of Mmnesota, 

Dr* Bailey vas an active member and officer of the 
American Society of Milling and Biding Teohncdogyi 
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the sooiety which waa merged with the American Abso- 
oiation of Cereal Chemiats in 1923, and played a con< 
spicnouB role in the federated society. When in 1923 
it waa decided to establish a new scientific journal 
Cereal Chemiatry, as the official publication of the 
society, Dr. Bailoy was selected as editor-in-chief and 
he served this publication in that capacity during the 
period 1924 to 1931, 

Dr. Bailey is the author of more than a hundred 
bulletins and papers published in scientific journals. 
These papers range in content over the entire field 
of cereal chemistry, including fundamental studies in 
grain storage, grain grading, milling, the storage of 
milled products, the evaluation of quality of flours, 
the process of dough fermentation, the effect of indi¬ 
vidual constituents in the dough batch, physico-ehem- 
ioal factors in flour and bread manufacture, the bak¬ 
ing test, including both the test loaf and its commer¬ 
cial applications, tlie storage of baked products, ran¬ 
cidity of fats and oils used in baked products, and 
methods of analysis of cereals and cereal products. 

THE AMERICAN PHILOSOPHICAL SOCIETY 
At the annual meeting of the American Philosoph¬ 
ical Society, held in Philadelphia on April 21, 22 and 
23, the following members were elected: 

Dr. Edward Goodrich Acheson, chemist, St, Petersburg, 
Florida, formerly president of the Electro-chemical 
Society. 

Dr. Edward Cooke Armstrong, professor of French, 
Princeton University. 

M, Gilbert Chinard, Department of French Literature, 
the Johns Hopkins University. 

Dr. Balph Erskine Cleland, professor of biology, Goucher 
College. 

Dr. Arthur J. Dempster, professor of physics, University 
of Chicago. 

Dr, Arnold Dresden, professor of mathematics, Sworth- 
more College. 

Dr. Herbert Fox, professor of comparative pathology, 
University of Pennsylvania. 

Dr. Edwin Francis Gay, professor of economic history, 
Harvard University. 

Dr. George Lincoln Hendrickson, professor of Greek and 
Latin literature, Yale University. 

Dr. Edwin Walter Kemmerer, professor of international 
finance, Princeton University, 

Dr. Thomas William Lament, New York. 


Dr. Arthur Oncken Love joy, professor of philosophy, the 
Johns Hopkins University. 

Dr. Elmer Drew Merrill, director of the New York Bo¬ 
tanical Garden. 

Dr. John Raymond Murlin, professor of physiology and 
director of department of vital economics, University 
of Rochester Medical School. 

Dr. Charles P. Olivier, professor of astronomy and di¬ 
rector of the Flower Observatory, University of Penn¬ 
sylvania. 

Dr. Ernest Minor Patterson, professor of economics, 
Wharton School of Finance and Commerce, University 
of Pennsylvania. 

Dr. Henry A. Sanders, professor of Latin, University of 
Michigan. 

Dr. Jacob Richard Schramm, oditor-iu-chlef of Biological 
Abstracts, 

Dr. Charles P. Smyth, associate professor of chemistry, 
Princeton University. 

Dr. Edward Leo Thorndike, professor of psychology and 
director of the division of psychology, Institute of 
Educational Research, Teachers College, Columbia Uni¬ 
versity. 

Dr. Richard Chace Tolman, professor of mathematical 
physics, California Institute of Technology. 

Dr. Henry Van Peters Wilson, Kenan professor of zo¬ 
ology, University of North Carolina. 

Dr. Sewnll Wright, professor of zoology, University of 
Chicago. 

Foreign members elected were: 

Ramon y Cajal, Madrid. 

Dr. William H. Collins, Canada. 

Professor David Hilbert, G<ittingen. 

M. Emmannuel do Margorie, Paris. 

Dr, Ivan Pavlov, Leningrad. 

Mr. Roland S. Morris, formerly United Statea Am¬ 
bassador to Japan and member of the Philadelphia 
bar, was elected president. Ho succeeds Professor 
Henry Norris Russell, of Princeton University. Dr. 
James H. Breasted, Dr. Fjlihu Thomson and Dr. Ed¬ 
win G, Conklin are the vice-presidents; Dr. Arthur 
W. Goodspeed and Dr. John A. Miller, secretaries; 
Dr. Albert P. Brubaker, curator, and Dr, Eli Kirk 
Price, treasurer. Dr. Cyrus Adler, Dr. Henry H. 
Donaldson, Dr. Herbert S. Jennings, Mr. William L. 
Pbclps and Dr. Heber D, Curtis were elected members 
of the council. 


SCIENTIFIC NOTES AND NEWS 


Ds. Phoebus A. Levkwb, member of the Rocke¬ 
feller Institute for Medical Research, has been elected 
a member of the Deutsche Akademie der Natur- 
forsehoir m Halle^ on the occasion of the celebration 
of the oentmiery of the death of Wolfgang von 
Ooeithe. 


Db. J, C. Th. XJphop, head of the department of bi¬ 
ology and professor of botany at Rollins College, 
waa recently elected a corresponding member of the 
Bulgarian Botanical Society and of the Royal Nether^ 
lands Agriculture Society. 

Dr. DuKiHinnu) H. Sexyrr, the British peleobot- 
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anist, has been elected a member of the Prussian Acad* 
exny of Sciences. 

M. C. Cantaouzeite, of Bucharest, and M. Emile 
Guy^not, of Geneva, have been elected corresponding 
members of the Paris Academy of Sciences in the 
section of anatomy and zoology. 

Professor G. Elliot Smith, professor of anatomy 
in University College, London, has been given the 
honorary degree of M.D. by the Egyptian University, 
Cairo, on the occasion of its first convocation, held on 
February 27. Professor Elliot Smith was at one time 
professor of anatomy in the Government Medical 
School, Cairo. 

Dr. William Lawrenc?b Brago, professor of 
physics at the Victoria University of Manchester, has 
been elected a member of the Athenscum, London, 
under a provision which empowers the annual elec¬ 
tion by the committee of a certain number of persons 
of distinguished eminence in science, literature, the 
arts or for public service. 

The presentation of the Faraday Medal of the 
British Institution of Electrical Engineers was made 
to Sir Oliver Lodge at a meeting of the institution on 
April 23. On this occasion Sir W. E. Sumpner de¬ 
livered the twenty-third Kelvin Lecture on “The Work 
of Oliver Heaviside.” 

The Messel Medal of the British Society of Chem¬ 
ical Industry has been awarded to Sir William Pope, 
professor of chemistry and director of the chemical 
laboratories at the University of Cambridge, 

The British Dyers’ Company Gold Research Medal 
for the period 1930-31 has been awarded to Professor 
F. M. Rowe, head of the department of color chem¬ 
istry and dyeing at Leeds University, for a series of 
three papers on the chemical and physical effects of 
kier boiling on insoluble azo colors on the fiber. This 
is the third occasion on which Dr. Rowe has received 
this medal. 

Db. Alfred Cox, the medical secretary of the 
British Medical Association, will retire this year, after 
having held his office for twenty years. To mark their 
appreciation of his services, the members have raised 
a testimonial fund, out of which the association has 
been provided with an oil painting of Dr. Cox, by 
Sir Arthur Cope, R.A. Dr. Cox will receive a book 
containing the names of the subscribers, and a check. 
The portrait is now at the Royal Academy. 

Db. Eobert G. Aitken*, director of the Lick Ob¬ 
servatory of the University of California at Mount 
Hamilton, with Mrs. Aitken, is now on his way to 
England where he will receive next month the gold 
medal of the Royal Astronomical Society. 


Dr. EabiiE R. Hedrick, professor of matbematies 
and chairman of the department of mathematios at 
the University of California at Los Angeles, has been 
named by the French government as “Offieier d'Aoad- 
emie” “for services rendered to the cause of culture 
and science.” 

Dr. Robert Taft, professor of chemistry at the 
University of Elansos, was elected president of the 
Kansas Academy of Science at its recent meeting at 
McPherson College. 

M. Lours Manqin, who recently retired as director 
of the Museum of Natural History, Paris, and as pro* 
fessor of cryptogamic botany, has been elected honor¬ 
ary director. 

Dr. Dennett L. Richardson has been elected su¬ 
perintendent of health at Providence, Rhode Island, 
to succeed Dr. Charles V. Chapin, who recently retired 
after forty-eight years’ service. Dr. Richardson is 
superintendent of the Providence City Hospital, the 
name of which has been changed to the Charles Y. 
Chapin Hospital. 

At a meeting of the Connecticut State Dental Asso¬ 
ciation, March 30, Dr. Milton C. Wintemitz, dean of 
the Yale University School of Medicine, New Haven, 
was presented with the Newell SUls Jenkins Memorial 
Medal for meritorious service to the dental profession. 
The medal is awarded each year to the person who has 
made a notable contribution to dentistry, science or 
humanity. It has been awarded annually since 1922. 

Dr. E. L. Nixon, professor of plant pathology at 
the Pennsylvania State College, has been given the 
award of the Philadelphia Society for Promoting 
Agriculture “in recognition of his outstanding achieve¬ 
ment in making practical, and within reach of all, a 
method whereby the production per acre of potatoes 
has been so remarkably increased, thereby eonferring 
upon his fellow citizens of this and other states, who 
may be interested in this industry, a benefit of great 
and lasting value.” 

Db. W. Reid Blair, director of the New York Zoo¬ 
logical Park, was the guest of honor on April 15 at a 
dinner given by the employees of the park in oelebrR* 
tion of his thirtieth anniversary as an official at Ihe 
park. Dr. Claude Leister, curator of educational ac¬ 
tivities, presided. Mr. Cyril J. Newman, representing 
the employees, presented to Dr. Blair a gold watch 
engraved with his record of service in the park. 

Db. Thomas S. Roberts, professor of ornithology 
and director of the Museum of Natural History at 
the University of Minnesota, recently ebmpletsd hii 
wo^k on ^‘The Birds of Minnesota*” PiibUeatiim oC 
the woric has been made possiUe through estal^ : 
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liahikieixt of the Thomas 6. Roberts fund by citizens 
of Minneapolis. Proceeds from the sale of the book 
will become a permanent trust fund for the Museum 
of Natural History, of which Dr. Roberts has been 
head for the past seventeen years. 

Dr. Peter Hebvt Buck, of Honolulu, has been ap¬ 
pointed Bishop Museum visiting* professor of anthro¬ 
pology. He will give instruction next year at Yale 
University and direct research in the problems of 
the Pacific area under the terms of the agreement by 
which Yale and the Bishop Museum of Honolulu are 
aifiliated. 

Professor C. K. Ikgold, professor of organic chem¬ 
istry at the University of London, is visiting Stanford 
University for the spring quarter. He is giving a 
course of lectures on “Organic Reactions,” which are 
being considered from an electrochemical viewpoint 
based on the electronic theory of valency. 

Professor George F. Bateman has been appointed 
acting dean of engineering at Cooper Union, New 
York City. He succeeds the late Dean Francis M. 
Hartmann, who died recently after thirty years of 
service on the engineering faculty. Assistant Pro¬ 
fessor Norman L. Towle has been promoted to a full 
professorship in charge of the department of elec¬ 
trical engineering. 

pROKonoKS to professorships in the University of 
California include 8. B. Freeborn, in entomology; 
Tracy I. Storer, in zoology; H. S. Smith, in ento¬ 
mology; R. B. Brode, in physics; and in the Med¬ 
ical School, San Fronciseo, F. S. Smyth and I. M. 
Thompson, in pediatrics, and R. 0, Moody, in anat¬ 
omy. 

Dean Hugh P. Baker, of the School of Forestry, 
Syracuse University, has been appointed a member of 
a committee organized by the Association for the Pro- 
t^tion of the Adirondacks in connection with pro¬ 
moting a public protest against the recreational 
amendment to the Constitution of the State of New 
Yoric which provides for cutting timber on the forest 
preserve lands to make clearings for entertainment 
etructures, which will come up for ratification by the 
people next fall. 

Dr. Oxjvbr Justin Lee, associate professor of as¬ 
tronomy at Northwestern University, will make ob¬ 
servations next summer at Fryeburg, Maine, with the 
aid of airplanes and captive balloons to find out the 
dumges in the temperatnre and pressure in the air at 
a series of speoiflo altitudes during the total eclipse 
of tbe stm on August 3L Aorologioal instruments 
be placed in the airplanes and captive balloons 
to i!^rd the ehangea. Three or four balloons will be 
need ^ the first feet of altttude. Commeroial 


airplanee will be held at 3,000, 8,000 and 15,000 feet, 
and Professor Lee is negotiating with the United 
States Navy for a special navy plane to operate at 
25,000 or 30,000 feet. The airplanes will arrive at 
their specified levels at least half an hour before the 
eclipse and will fiy at easy cruising speed until the 
eclipse, which will last ninety-nine seconds, has passed. 
Dr. C. F. Marvin, chief of the United States Weather 
Bureau, who will provide the aerological instruments 
and assist in decoding the records, and Rear Admiral 
Walter B. Gherurdi, hydrographer of the United 
States Navy, will probably accompany Professor Lee 
to Fryeburg. Captain Barnett Harris, of the United 
States Army Signal Service, photographer of eclipses, 
will also be with Professor Ijee. He will have with 
him a battery of four motion-picture cameras 
equipped with special lenses and will if possible make 
a complete motion picture of the eclipse. 

Dr. Frank Aydelotte, president of Swarthmore 
College, who is visiting Mexico City, is leaving for 
Germany, where he will study biological research lab¬ 
oratories. Swarthmore College has received on anony¬ 
mous gift of $900,000 for the erection of a biologi<Md 
laboratory in memory of Dr. Edward Martin, for¬ 
merly head of the U. S. Health Department. The 
building will cost $200,000 and the balance will be 
used for eejuipment and endowment. 

Dr. Wilhelm Blasohke, professor of mathematics 
at Hamburg, is making a lecture tour during 1932. 
He will lecture at the University of Chicago and other 
American universities and at the Universities of An- 
namalai and Calcutta, India, and the Universities of 
Tokyo and Sendai, Japan. 

Dr. Robert A. Millikan, of the California Insti¬ 
tute of Technology, gives the first James Arthur Foun¬ 
dation Lecture at New York University on April 29, 
His subject is “The Historical Aspects of Time Mea¬ 
surements and their Significance in the Development 
of Science.” 

The Edgar F. Smith Memorial Lecture will be 
delivered in the Harrison Laboratory of Chemistry 
of the University of Pennsylvania on Friday, May 20, 
at 4 o'clock. The lecturer will be Professor Louis 
Kahlenberg, of the University of Wisconsin, who will 
speak on “The Relationship between Electrical Poten¬ 
tials and Chemieal Activity.” 

Dr. A. E. EIennsllt, professor emeritus of elee- 
trical «igineering at Harvard University, gave the 
second Joseph Henry Lecture on “The Work of 
Joseph Henry in Relation to Applied Science and 
Engineering" before the Philosophical Society of 
Washington on April 23. 

Mr. Aldoos Bxnam will deliver the Huriey Me- 
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morial Lecture at the Imperial College of Science and 
Technology, London, on May 4. The subject of the 
lecture will be **Huxloy as a Literary Man/' 

The Psi chapter of Sigma Pi Sigma, honorary 
physics fraternity, was installed at Purdue University 
on April 12. Dr. Marsh W. White, of the Pennsyl¬ 
vania State College, executive secretary, and Dr. M. N. 
States, of the Central Scientific Company, national 
president of the fraternity, were the installing officers. 
After the twenty-seven charter members of tlie chap¬ 
ter were initiated the new chapter conferred honorary 
membership upon Dr. Cornelius Lanezoa, professor of 
mathematical physics at the University of Frankfort, 
Germany. Dr. Lanezos is visiting professor at Purdue 
University. After the installation dinner an open 
meeting of the chapter was addressed by Dr. Lanezos, 
who spoke on ‘^Maxwell, and his Influence on Modern 
Magnetic Theory." The installation of the Purdue 
chapter brings the roll of chapters of Sigma Pi Sigma 
to twenty-three. 

Db. Carl E. Seashore, dean of the Graduate Col¬ 
lege, State University of Iowa, gave the initiation 
address at the annual initiation of the Iowa Chapter 
of Sigma Xi on April 27, speaking on ‘^The Scholar 
as a Person." The initiation included 102 new mem¬ 
bers. Professor E. 1. Fulmer, of Iowa State College, 
also participated in the initiation, speaking on “The 
Aims and Emblems of Sigma Xi." 


The Iowa Academy of Science will bold its forty^ 
sixth annual meeting at Iowa State Teachers CoUego, 
Cedar Falls, on April 29 and 30. Dr. James H. Loes, 
of the Iowa Geological Survey, will give the presi¬ 
dential address on “Our Underground Geology." The 
academy lecture will be presented by Dr. L. L. Thur- 
stone, of the department of psychology of the Uni¬ 
versity of Chicago, on “The Measurement of Social 
Attitudes." Section meetings for the presentation of 
papers in special fields of science have been provided. 
The Junior Academy of Science of Iowa holds its first 
annual convention with the parent organization this 
year. 

The American Association of Museums meets at 
Cambridge this year on May 12, 13 and 14. Eight 
sections of the association are arranging twenty-two 
special programs covering almost every branch of 
museum interest. There will be a conspicuous ab¬ 
sence of formal business in order to give time in three 
days for these conferences, besides three general ses¬ 
sions, discussions, entertainment and a banquet at the 
Fogg Art Museum. Several distingruished guest- 
speakers, including President Lowell, of Harvard, will 
be present. Headquarters will be the Commander 
Hotel. Reservations should be made at once. The 
special rate is $2.60 a day per person. Applications 
for double rooms with bath are urged to conserve ac¬ 
commodations. Reduced railroad fares have been 
granted on the certificate plan. 


DISCUSSION 


THE FIELD NATURALIST IN THE FINAL 
INTERPRETATIONS OF LIFE 

Nothing seems more obvious to me than the fact 
that the livingness, the behaviors of life are external¬ 
ities which must eternally be interpreted in their 
own terms and magnitudes. Advance inward a frac¬ 
tion beneath the surface, and all the familiar exter¬ 
nalities of life vanish. One encounters, then, infinite 
levels of action and interaction from the surface to 
the electronic depths. As wo recede from the surface 
view of life, we meet ever-expanding planes of com¬ 
plexity until an organism in tenns of its electrons or 
free energies or anything else from the ultra-physical 
point of view must mean nothing hut a vast realm 
and play of restless force approaching immateriality, 
call it what we will. Chemistry represents but one 
small level of analysis, physiology another, morphol¬ 
ogy another, eleotro-magnetio behaviors another, ad 
infinitum, until the moleeules, atoms and spinning 
electrons themselves are reached, and the personal 
warmth and touch of life is no more. 

It is legitimate to ask: Why stop at any level, the 
most Buperfioial, in this weird organic complex with 


the external behaviors of life at one end and vast 
electronic depths at the other? Cellular studies seem 
simple enough, but what of their aggregates? The 
bricks of the house, too, are simple units, but a study 
of the individuality of bricks will not help us to com¬ 
prehend the art, the style of the architecture of the 
completed structure. One brick tells nothing, nor two 
nor ten nor a hundred. Nothing is seen nor felt 
until those commonplace bricks are built into their 
final orderly arrangements, and the externality of a 
particular form is created. Life in a sense is as fuga¬ 
cious as art; life is the art of organic expression, and 
a John Burroughs or an Alexander Wilson or a 
Ruskin alone will interpret the finalities of it all for 
00 . 

Life, somehow, is externally a translation upward of 
forces and behaviors from one level to another. The 
final theme of the organic complex is living expres¬ 
sion, but there is a new, a subordinate theme for 
every subordinate level. The bird in the totality pt 
its morphology and physiology builds a particular 
nest and sings a specific song, and it behaves thus ip 
virtue of an infinite number of component leveis pf 
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interaal midnutioiiB. Song is not to be sought in one 
organ or in two, constituting any one of its dissected 
and exposed physiological or morphological levels, nor 
in the oomplexitieB of any ohemioal level involving 
hydrogen-ion relations, blood plasmas or corpuscular 
affinities. Let us finally decide to study life in the 
properties of proteins, sugars, starches. We find no 
hint of the manifestations of life here. We will study 
the molecule, the atom, the electronic whirls and 
modes even more intensively. All well and good, but 
we can not expect to find any of the externalities of 
life in these remote depths of a bird’s chemistry. 
There appears to be nothing to indicate the properties 
of atomic iron in the electronic energies of iron. 
Surely the properties of the iron atom do not allow 
one to predict the properties of any organic molecule 
into which iron enters as a constituent. At every 
point new property-levels are built up, one within 
or upon the other until the resultant of all is the 
subtle mood of living-expression, which we would all 
understand if we could. 

To my own mind there is no hope of tracing life 
which is a summation-property, to any internal sub¬ 
ordinate level beneath the bones and integuments, so 
to speak. 1 would as soon declare that the facies of 
life existed at one level as another, and hold that 
the free energy of the electrons should contain its 
embryo as truly as the morphologically immature 
embryonic configuration. 

With these features in mind, I find great justifica¬ 
tion for the broader view-points of the genuine field- 
naturalist Yet some look askance at him in these 
days of intensive specialization. The true naturalist 
is content to see the final resultant of all these in¬ 
terior interacting levels of structure and function, 
and in truth the final relevancies of life must be 
sought alone in its external features of form and ex¬ 
pression. While the old-time naturalist has become 
soarce in our midst, it is simply because the newer 
psychology of organisms has thought to find the key 
to life in the internal relations of its mechanism. 
Henry David Thoreau, beholding the sunset with soul 
attuned to the beauty of it all, is as true a scientist 
as Leeuwenhoek bringing to light the sperm cells of 
life. One works on a more external plane than the 
other—that is all. The man studying chromosomes 
is content with the details of chromosomes, but if be 
Beeka finality in their relations, he becomes for the 
moment a naturalist engaged with the external prop¬ 
erties of life. 

For that reason, a Thoreau studying the relation 
o< his moods to the whip-poor-will’s colling, term 
hiin poet-naturalist if yon will, is a genuine out-and- 
out natuntlist, nevertheless. The eleetronist, the chem- 
iitr ^ Hopbysie^ the physiologist, the morpholo¬ 


gist, on and on are but subepidermal naturalists in 
their restricted fields. The true naturalist, the man 
who must always stand upon their isolated summa¬ 
tions, ever transcending all the complexities of their 
intracellular finds, must be the old-time field-natundist 
Let him now touch his own subtle moods with the 
poetry and the philosophy of it all; let him stand 
as a complete entity before the wonders of the gods 
and he becomes, still more, the calm poet-naturalu^ 
in our midst, with sublimities of thought and feeling 
projected infinitely beyond the levels of his colleagues 
lost within the organizing integuments which some¬ 
how made all this possible as the final vision of life* 
At last, perchance, moments of mystical experience 
may lift the soul above mundane relations, and he 
will, like Wordsworth, feel close to some immanence 
in the universe. 

When the light of sense 

Goee out, but with a fiash that has revealed 

The invisible world. 

It is then that we have seen and felt infinitely beyond 
the confines of our own finite personalities, with a 
rare vision and mood that glimpses even the gods 
themselves. It is then that the scientist feels the 
reality and greatness of an infinite externality of be¬ 
ing, it would seem, and the innate religious eon- 
sciousneas of man has asserted itself as the final 
logical outlook of life, 

H. A. Allabd 

U. 8. Dept, op AaaicuLTuaE 

SPONTANEOUS COMBUSTION IN THE 
MARSHES OF SOUTHERN 
LOUISIANA 

Thb following is abstracted from my notes on ob¬ 
servations of marsh fires of apparent spontaneous 
origin. My complete notes on the subject appeared 
in Ecology, Vol. XII, No. 2, April, 1931. 

On August 4, 1924, shortly before noon, while hik¬ 
ing in a dried marsh two miles east of Mandeville, 
I^ouisiana, with a party of boy scouts, we observed 
the start of a fire which apparently ignited spon¬ 
taneously. The muck-like soil of the marsh, os rich 
as 90 per cent, in combustible matter near the sur¬ 
face, varies from a few inches to several feet in depth. 
We were in the midst of an unprecedented drouth, 
and the water level, which normally would stand a 
few inches above the grass roots, was several feet 
below the surface, all but a few deep lagoons and 
the bottom of alligator holes being without water. 
The temperature was over 100° F. in the shade, and 
in the sun the heat was so intense that it was impos¬ 
sible for the boys to walk barefooted in the sand. A 
strong southwest wind, estimated at 20 to 25 miles 
per hour was blowing across the lake. 
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Ontt of the boys called my attention to a oolnmn 
of smoke about a foot in diameter, rising from the 
marsh about one eighth of a mile in from the lake. 
We immediately ran to the fire to check it if possible 
and determine its origin, but, because of the nature 
of the combustible matter and the strength of the 
wind, it was already beyond control. As the partly 
dried marsh vegetation was not anywhere over 3 feet 
in height, no human could have been there without 
being seen. Although not a single dre had been ob¬ 
served in the marsh or near-by pine woods prior to 
this date, and the lake shore was uninhabited for 
about 15 miles to the eastward, we observed quite a 
number of large fires scattered over that area during 
that afternoon, which 1 could not attribute to acci¬ 
dent or design by human agency. They were not 
along the lake shore, highways or byways where one 
on foot, horseback or automobile would have been 
apt to set them, nor along the shores of bayous where 
one traveling by boat would be likely to set them. 
A single person could not have covered the territory, 
even upon horseback, in a day, and the nature and 
depth of the muck, with the occasional bayous, would 
make travel by horseback impractical if not impos¬ 
sible. 

Looking at the physical facts in the case, we find 
existing at the time some of the same conditions which 
bring about the spontaneous heating and ignition of 
agricultural and industrial products, combined with 
such weather conditions as always accompany the 
most disastrous forest and grass fires. That summer, 
similar rather sudden epidemics of fires occurred in 
muck soils in drained lands near my home in New 
Orleans. In one case I noticed what appeared to be 
a very small fire breaking out on the side of a stump 
in an empty lot, and 1 seenred a bucket of water to 
extinguish it. It really took several bnokete, for the 
fire had burned a large hole in the muck soil, and 
the condition of the under side of the cypress stump 
showed that it had been burning for some time in a 
partly smothered condition, and was only breaking 
through to the surface when observed. Daring a 
dmilar interval, a fire started with a match or cigar¬ 
ette would have set all the dried weeds and grass in 
the lot in flame and would not have burned the ground 
so deeply under the stump before spreading. Of 
course, because of the almost continued presence of 
people on the outskirts of New Orleans, 1 would have 
heeitated to attribute any of these fires to spontaneous 
ignition, had 1 not been an eye-witness to the fire in 
tiie manh near Mandeville on August 4. 

PsaoT ViosoA^ Jb. 

BBBIAICE DXFAaTMXMT, 

SomBXBN BXtHiOQIOAli StmPtiT Go., IKO., 

Nbw OauuKs, Looxsiava 


RHYTHMIC PHENOMENA IN GELS 

In a paper which was presented at the BuEalo 
meeting of the American Chemical Society (April, 
1919), but which was not submitted for publication, 
the writer demonstrated the musical vibration and 
rhythmic splitting of silicic acid gels. The former of 
these two phenomena was also demonstrated at the 
same meeting'; the second phenomenon was recently 
described in great detail^ A third phenomenon, which 
the writer also reported and which does not appear 
to have been observed since, is the variation of pitch 
with time, which precedes the fracture of the gel. 
After silicic acid gel sets, it produces a low musical 
note w'hich increases in pitch, with time, at a varying 
rate. Sometimes the change is too rapid to be fol¬ 
lowed and again it may be so slow that the change 
from the lowest to the highest pitch can be followed 
through all the intervening tones for a period of sev¬ 
eral days. Sometimes the pitch at the time of frac¬ 
ture is too high to be heard and again the fracture 
may occur at some lower note. 

Another phenomenon which the writer observed was 
the production of overtones by gels contained in 
tubes having an irreg^ar shape. 

J. M. JoHLm 

School or Hedioini 

VXNDEEBILT UNIYKEBITT, 

Nashvillb, Txknxsske 

BEHAVIORISM IN SCIENCE 

PsTOHOLOOY has borrowed much and learned more 
from the older sciences. It has thus come by method, 
instrument, procedure and attitude toward the prob¬ 
lems of investigating that aspect of nature known at 
meutal life. Mental life is now regarded as part and 
parcel of nature in general, not as something added 
or superposed on nature. This has been a great ad^ 
vance, but one which is yet not fully realised by aU 
thinkers. 

There has been nmoh ado both within and with¬ 
out psychology over the term "behaviorism.” Thom 
to whom the term applies are either extolled as epoch 
makers in psychology or condemned as destroyers of 
mental life. Judging from the amount of discuBrion 
for and against behaviorimn, one would suppose thsl 
it was something new on the inteliectnal and sden- 
tiflo horizon. Perhaps it is not Behaviorism is an 
age-old concept or method. Although not spedfieaUy 
called by ^at name it has been takm for granted in 
all sorts of inquiries, even in the biological sciences, 
to which group psychology belangs. Why, fihmi, 
has its advent caused such a furor in psyohoh^ 

1H, N. Holmes, W. E. Mmfmma and H, Gv Ni^l^ 
Jbttf. dm, Ghcm. dtco., 41, 1829, 1919, - 

t E. C. H. Davies, /osr. 
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botteTi wby has its adremt in pvydiology caused such 
a farorf 

We are frequently reminded that psychology is a 
young science—not far removed from the parent 
philosophy and it must be remarked that this attitude 
with respect to behaviorism^ both on the part of “be¬ 
lievers’^ and “non-believers/’ is eloquent testimony as 
to its immaturity. This is not saying that behavior¬ 
ism is this or that but merely that some psychologists 
and others are as yet in a state of mind which might 
be labeled semi-scientiflo and semi-philosophical with 
respect to the investigation of mental life. Scien¬ 
tifically, their thinking is belated. 

If we consider the history of scientific effort and 
investigation since the beginning of man’s curiosity 
about the world and himself we find that he has been 
observing behavior and recording its uniformities and 
irregularities. To make it intelligible ho has invented 
theories and constructed hypotheses and scientific 
laws which are nothing more or less than statements 
of uniformities in behavior. The chemist looking at 
a precipitate in a test-tube, Newton regarding the fall- 
ing apple, if the story is true, were observing behavior. 
So, too, each in his own sphere—the geologist, the 
physiologist and the biologist. No one says uncom¬ 
plimentary things about these scientists because they 
study the behavior of certain aspects of nature and 
are thereby behaviorists in so far. Why, then, should 
the psychologist incur the anathemas of various and 
sundry, including some of his own relations? 

Behaviorism may be right or it may bo wrong, but 
it is no more so in psychology than in any other 
science. The confusion arises because oftentimes the 
psychologist and those interested in psychology try 
to be or try to do two things at the same time, with 
the result that neither is done well. They confuse 
fact and ptirpose, finite and infinite, uniformity and 
teleology, science and philosophy. Most scientists 
find enough to do at home and are content to observe, 
fmiord and explain behavior as found in his own 
field. Not BO with a considerable number of psy- 
diologists. As to the ultimate behind, beyond or be¬ 
neath, they should not presume to discuss as physi¬ 
cists, chemists or psychologists. It is not their field. 
Some attempt to be philosophers as well as psycholo¬ 
gists. Except in the case of a monumental genius the 
two attitudes produ<^ nothing but confusion. The 
psychologists should be scimitistB first, last and always, 
leaving the ulrimates to the philosophers. In the 


realm of intellect, it is their function to provide per^ 
spective, to evaluate findings, to correlate the results 
of the various sciences into a world-view as also to 
furnish an interpretation as to what is the meaning 
of the behavior of that which we investigate and ob¬ 
serve. (If ever such a servico was needed it is needed 
now, for the world is sufTering from scientific in¬ 
digestion.) This confusion of aims on the part of the 
psychologists is the result of an imperfect separation 
from philosophy really amounting to an immaturity of 
outlook and attitude. 

The psychologist is only a scientist when he is 
thoroughly objective. Mental facts are observable 
only as the behavior of the organism. When, how¬ 
ever, any one asserts that there is nothing but the re¬ 
sponse of the organism he is as mistaken as other 
pseudo-philosopher. That is how the behavioristic 
school has shown its youth and immaturity as much as 
any other school of psychology. A denial of conscious¬ 
ness is just as much beside the mark as its affirmation, 
and the behaviorist is quite as absurd as those whom 
he condemns. The psychologist as a scientist should 
do neither. He should be content to take human 
nature for granted and investigate his special field, 
just as other scientists take their special fields for 
granted. The finals, the interpretations, the unifyings, 
the harmonizing, the ultimates of all sorts and kinds 
come within the ken of the philosopher. If that divi¬ 
sion of labor is carried out then a self-imposed burden 
is removed from the psychologist and he will find 
time to be a scientist. 

Behaviorism, then, is a scientific attitude common 
to all scientific endeavor, and if the psychologist takes 
that attitude as a scientist then he ought not to incur 
an odium from those whose intellect is alive. As long, 
however, as he mixed the factual with the purposive^ 
confusion of thought is bound to occur both in his 
own mind and in the minds of others. Let him, con¬ 
tent to be a humble scientist, let others soar to 
philosophic heights. As soon as psychology becomes 
purely objective this dualism of outlook will disap¬ 
pear. At present it has not reached that stage. 
Psychologists, by being scientists will be better 
psychologists, and by bdng better psychologists will 
be better scientists. Their philosophy may sufier, but 
that may be no great hardship. 

WxLLUM D. Taw 

KdOiLL UinvaasiTT 
Montbsbal, Canada 


QUOTATIONS 

. INTSKNATIONAL COOPERATION in June, 3P31, piogrew was made in the fanJamental 

f C),a4«nitoe of InstitatiOiu for the Soieotifio study of international nlations, and the possihSi^ of 
litt^ wteinuitional lUlation^^ « eyatematie study of aotaal problema mi int«n». 
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tional K^atioBs, either on the lines of the Institute of 
Paoifio lielationB or by entrusting particular re- 
searohes to individual institutions^ was discussed. A 
study of the international implications in the relations 
between government authority and private economic 
activities of individuals and groups, with special ref¬ 
erence to the new forms of public management, con¬ 
trol, and supervision, national or international, direct 
or indirect, which have grown up since the war, and 
the motives and policies underlying them, is contem¬ 
plated at the next conference. The possibility of a 
fundamental scientiiic study of the problem of dis¬ 
armament was also suggested. 

In industry, where an international outlook has be¬ 
come much more prevalent and the importance of 
scientific leadership is increasingly recognized, the 
possibilities visualised by General Smuts have found 
even more concrete expression. Sir Harry McGowan 
has already thrown out the suggestion of an Interna¬ 
tional Council for Chemical Industry which would 
plan chemical industry as a world unit in regard to 
production, research and development. The World 
Social Economic Conference held at Amsterdam last 
August led to definite proposals for a five-year world 
plan which was to be based on world solidarity, the 
modification of national economic policy in accordance 
with its effect on world economy, and the pooling of 
losses due to the war. The plan involves a general 
moratorium on all war debts and reparation pay¬ 
ments, a series of international loans and agreements 
in regard to markets and production, and the estab¬ 
lishment of a World Research Council or Planning 
Board to stimulate thought and action in the planning 
and rational organization of the social and economic 
life of the world. 

Were not scientific workers, as Buskin remarked, 
"still eager to add to our knowledge, rather than to 
use it,” the new opportunities confronting them of 
making a vital contribution to the solution of our 
present difficulties would have been seized with avid¬ 
ity. Not only industry but also whole sections of the 
nation are disposed to accept the leadership of sci¬ 
ence and to adopt a well-thought-out and comprehen¬ 
sive scheme of national and international reconstruc¬ 


tion based upon an authoritative and scientific analysis 
of the whole situation. No such scheme can, however, 
be produced until scientific workers are sufficiently 
concerned with the economic and social eonsequenoes 
of their work to cooperate with industrialists and 
others who are imbued with the scientific outlook and 
capable of assessing the value of scientific method and 
knowledge. In such cooperation there should be ade¬ 
quate safeguard against the neglect or abuse of human 
values, which Bertrand Russell fears and depicts so 
vividly in his sketch of scientific society and scientific 
government. 

There are all the signs that the age of individual¬ 
ism and competition is passing and will be succeeded 
by an age of cooperation and planning on a world 
scale. The danger is still acute that old prejudices 
may delay the transition and precipitate a conflict 
from which the recovery of civilization will be impos¬ 
sible. The existence of political prejudices in govern¬ 
ment circles should not lead us to overlook the facts 
that nowhere does prejudice and individualism Unger 
more persistently than among the very scientific work¬ 
ers whose discoveries have made world cooperation 
and the renunciation of war at once inevitable and 
urgent. Even the difficulties and limitations on the 
intellectual classes and the intellectual progress of 
mankind directly imposed by the burden of arma¬ 
ments under present conditions have not sufficed to 
rouse general interest among scientific workers, or to 
induce them to make their fitting contribution in the 
analysis of the problem. Statesmen, indeed, need to 
take account of our prejudices as well as of the facts 
of life. Reason alone may be an incomplete guide for 
the control of human affairs and lead us into a tyranny 
which becomes intolerable to human nature because of 
its disregard for human values. Knowledge and lead¬ 
ership must be indissolubly linked if disaster is to be 
avoided, and to no class of the community is there a 
stronger challenge in the present emergency than that 
addressed to scientific workers to declare with a united 
and unequivocal voice the potentialities of soienee in 
the evolution of a better world order and the lines 
upon which a systematic policy can be evolved.— 
Nature. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


INFLUENCE OF METHOD OF SHAKING. ON 
AMOUNT OF PHOSPHATE DISSOLVED 
FROM SOIL BY WATER 
DuO(»u>awt resnlta were obtained during the eourse 
of experiments designed to determine the optimum 
time for shaking a soilrwater suspension in order to 


dissolve phosphate. Much more phosphate was dis* 
solved from sandy soils when vigorously shaken than 
^en gently agitated. There was only a small difler- 
enes in the amounts extracted from elay soils whish* 
ever method of shaking was nsed. This note k writ¬ 
ten merely to direct attention to the fwte observed* 
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not as indicating intention to make a study of the 
Bubject. 

The conditions were about as follows; Two grams 
of air-dry powdered soil with 200 cc of distilled water 
were placed in 500 cc wide-mouth bottles closed by 
rubber stoppers. After shaking the mixture for a 
definite time, it was filtered on ashless filter-paper on 
a Buchner funnel by the aid of suction. The first of 
the filtrate, which was turbid, was returned to the 
filter until it came through clear. In the clear solu¬ 
tion, PO^ was determined by the molybdenum blue 
method. 

Two quite difiterent shaking machines wore em¬ 
ployed. One had a reciprocal motion with a stroke 
of about two inches at the rate of 120 per minute. lu 
this the bottles lay on their sides so placed that the 
motion was lengthwise of the bottles. Since the bottles 
were less than half full, their contents were rather 
violently agitated. The longer the time of shaking the 
greater was the amount of PO^ dissolved from sandy 
soils. With clay soils time did not make so much 
difference. 

In the other shaking machine, the bottles were 
placed with their longer axes perpendicular to the 
axis of the rotating bolder in such manner that they 
were turned end over end at the rate of four revolu¬ 
tions per minute, which scarcely did more than keep 
the contents of the bottles mixed by very gentle agita¬ 
tion, After it was found that the method of shak¬ 
ing made much difference in the amount of phosphate 
dissolved, the position of the bottles in the end-over¬ 
end shaker was changed so that their long axes were 
parallel to the axis of the machine. In this way, the 
bottles were turned over by a sort of rolling motion 
which kept the contents in motion without violent 
agitation. The rotation was so gentle that an ordi¬ 
nary filter-paper placed in the soil suspension was not 
tom after two hours of agitation. In the reciprocal 
shaker, the filter-paper was disintegrated to pulp in 
a few minutes. 

Results recorded in the appended table seem to in¬ 
dicate that about one hour's agitation in the end-over- 
end shaker is long enough for clay soils. With even 
this gentle motion, the PO^ dissolved from soil 30, 
a fine sandy loam, increased with the length of time 
shaken, so that the length of time for shaking a sandy 
soil has been arbitrarily set at one hour, with the 
knowledge that slight changes in the conditions may 
oauae considerable difference in the results. It ap¬ 
pears probable that discordant results in the analysis 
of soils for various constituents have frequently been 
caused by differences in the method of mixing or 
agitating the suspension before filtering off the solu- 
tioit 

In this eonneotion, it is of interest to note that 


workers in phys^cBl analysis of soils observe that the 
amount of colloidal matter extracted from some soils 
is increased by longer time of agitation of the sus¬ 
pension before making the separation. 


BmccT or Method or Shaking ovr PO* Extracted fbom 
Soils bt Sbakino With Water 


Kind of 
shaker 

Time 

shaken 

Soil 

I 


Silty clays, 
No. 's 

Ic 38 65 

Sandy soils, 
No.'s 

80 53 68 

p.p.ni. PO4 

in air-dry soils 

Reciprocal 

1 hour 

60 63 316 

234 

74 87 

< 4 

2 ** 


274 


End over end 

49 49 316 

100 

87 80 

Botary 

1 min. 

21 



i 4 

1 hour 

42 



4 4 

2 ** 

45 



44 

i '' 

40 

58 


f 4 

1 ‘‘ 

44 

68 


4 4 

2 

43 

82 


Shaken by hand once every five minutes for one hour, 

then filtered: 




Very gentle shaking ..... 

.. 67 


Violent shaking . 


.65 



P. L. Hibbard 

Division or Plant NuTarriON 
University or CALiroaNU 


A METHOD OF ARTIFICIALLY FEEDING 
THE SUGAR-BEET LEAFHOPPER 

Cabtbr^> * devised an apparatus for the purpose of 
artificially feeding the sugar-beet leafhopper, Eutet^ 
tix tenellw (Baker). He pointed out that this de¬ 
vice is also suitable for studies on the properties of 
the eurly-top virus and for nutritional studies with 
sucking insects. 

For certain biochemical investigations on the curly- 
top problem, Carter's apparatus was found to be un¬ 
suitable. It became necessary therefore to devise a 
method whereby the sugar-beet leafhopper and other 
closely related species could be fed artificially on very 
small amounts of solutions of known composition. 

Pieces of glass tubing 1.5 cm in diameter and 2 cm 
in length served as the cage. One end of the cage 
was covered with cheesecloth, which was held securely 
in place by a rubber band. A section of paraffin 
ribbon, cut 60 microns in thickness with a microtome, 
was stuck to the other end of the cage after the leaf¬ 
hopper bad been placed inside. The assembled sage 
is shown in Fig. 1. The animal mesentery membranes 
or the bandruebe capping skins used by Carter were 

^Jour. Apr. JBm., 84; 449-451, 1927. 

•PhytopotA, 18 j 246-847, 1926. 
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Fia. 1* Feeding device for the Bugar-beet leafhopper. 
The insect caged in the glass ring punctures the paraffin 
membrane and feeds on the drop of Bolution^ 

found to be very unsatisfactory for pH determina¬ 
tions. When this type of membrane is wetted by 
liquids^ adsorption of ions takes place and a serious 
error is introduced into the determinations. The 
paraffin membranes being chemically inert and easy 
to prepare and handle were found to be well adapted 
for the studies carried out. 

The leafhoppcrs have no difficulty in getting a foot¬ 
hold on the paraffin membrane. There was usually 
a delay in finding the drop of liquid placed on the 
membrane if no assistance was given the leafhopper. 
To expedite matters, the practice was followed of 
waiting until the leafhopper began to puncture the 
membrane and then placing a drop of the liquid 
directly over the leafhopper. In this way it was pos¬ 
sible to induce hungry leafhoppers to feed almost 
at will. The drop placed on the membrane can be 
protected from air and evaporation by an air-tight 
compartment made of the same size glass tubing. 
The drop can even be subjected to different gases 
by using such a covering chamber into which side 
tubes are sealed. 

To study the pH of saliva injected into the drop by 
a leafhopper, one was allowed to feed on a drop 
(.01 oc) of slightly buffered 6 per cent, sugar solu¬ 
tion. The pH determinations made on a large num¬ 
ber of leafhoppers show that the material injected 
into the drop of liquid by the leafhopper is very 
alkaline. This was confirmed by allowing leafhoppers 
to feed on a drop of brom thymol blue. The drop 
of brom thymol blue (made acid) would turn from a 
lemon yellow to a deep green and in some instances 
to a blue color within three minutes after the leaf- 
hopper had started to feed. 

In the early part of the woik it was observed that 
some leafhoppers, while feeding, ejected a substance 
which very quickly coagulated around their mouth 
parts. To study this process another cage was de¬ 
signed BO that it could be mounted on a slide and 
placed under the microscope, Fig. 2. Narrow strips 
were cut from the end of a mioro-slide approximately 
1.6 mm in thickness. Small compartments were made 
by Boaling two sueh pieees paraUd with each other 



Fia. 2. Feeding device arranged to permit observation 
under tho microscope of tlie sugar-beet leafhopper 
feeding upon the test solution. 

between two square cover-glasses. Either paraffin 
or duoo-cement may be used to seal the pieces to¬ 
gether. A paraffin membrane 120 microns in thick¬ 
ness was placed across the end of one of these com¬ 
partments and gently pressed in position. The liquid, 
on which the leafhopper was to feed, was placed 
in this compartment, which was then sealed with an¬ 
other paraffin membrane. The distortion due to the 
highly curved surfaces of a drop was entirely elimi¬ 
nated by such a compartment. The compartment con¬ 
taining the liquid was scaled to a glass slide with a 
strip of paraffin ribbon. The open end of another 
compartment was pushed against the membrane on 
the liquid compartment. This formed a cage for 
the leafhopper having the paraffin membrane at one 
end and a cotton plug at the other. With this ar¬ 
rangement the leafhopper was forced to feed on its 
side which placed its mouth parts (when through the 
membrane) at right angles to the line of vision 
through the microscope. With the leafhopper feed¬ 
ing in this position the mouth parts can ea^ly be 
seen in action under low or hij^ power. It is an 
easy matter to see the coagulable material ejected at 
the tip of the setae bundle. 

These devices open up a wide range of interesting 
possibilities for study on the properties of the curly- 
top virus, the mechanics of feeding and the chemical 
nature of the leafhopper saliva. Detailed studies on 
the pH of the saliva of the sugar-beet leafboppar, 
wbi^ have been carried on as part of a study of the 
chemical nature of disease resistance in the case Of 
the ourly-top disease, will be presented later. 

J, ?!. Pot, 

Biochemist 

DmatoK or SuoAsi-Puinp 

iKVaSTIOATZOKS, 

Btnputr or limsmter 
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SPECIAL ARTICLES 


VISUAL PURPLE IN SNAKES 

Ik the extaiusiye literature of the visual cells of 
vertebrates the reptiles appear to have had leas con¬ 
sideration than other groups. Few species have been 
investigated, and these few have apparently been 
chosen because they were easy to secure and handle 
rather than because they were taxonomically repre- 
Bentative. The forms which have been studied are 
chiefly members of the large families, and are too 
closely related and too similar in habits to form a 
basis for sweeping generalizations concerning the 
retinae of reptiloB as a group. 

Nevertheless, such generalizations have been made 
and the classic pieces of comparative ophthalmological 
literature concur unanimously in a summary to the 
following effect: 

Crocodiles and their relatives possess both rods and 
cones; geckoes have only rods, “true” lizards and 
chameleons only cones. All snakes (except possibly 
Boa constrictor) and all turtles have pure-cone ret¬ 
inae. The situation in Sphenodon is in dispute. 

Students of the retina seem satisfied to let these 
statements stand in spite of the fact that rods are 
necessary for scotopic vision and large numbers of 
reptiles (most of which are snakes) have vertically 
elliptical pupils—a feature which herpetologists have 
long considered a certain indication of nocturnal 
habit The writer has felt that the entire reptilian 
group should be resurveyed with the application of 
modem criteria for the distinguishing of rod from 
cone, and has undertaken the bistologioal study of 
the light- and dark-adapted retinae of a hundred or 
more species of reptiles chosen with proper regard 
to their light-hahits and to their phylogenetic relation¬ 
ships. 

Whil%ttie histological program will of course form 
the hulk otNjhe writer's work upon this group, rods 
and ooneaareoM^ways easily distinguishable in sec¬ 
tions. Since tloApiOBt essential difference between 
them is the presence of the sensitizer, “visual purple” 
in rods and its absence in cones, an investigation of 
the distribution of this substance in reptiles was made 
as a highly desirable preliminary to the histological 
studies. 

Briefly, the presence of visual purple in a dark- 
adapted retina is certain proof that functional rods 
are pmmty no matter what 4heir form as seen in 
aeetiona. Although this criterion was established 
fifty years ago through the great work of Ktihne, no 
<me applied it widdy to reptiles in which, consid¬ 
ering their light-habits, one would be led to expect 
'risual pnipl#—and benoe» rods. 

"VWai pisaepilt has been found in nocturnal geckoes 


and crocodiles, but only diurnal lizards and turtles 
have been examined for it, with negative results, and 
BO far as the writer knows it has not even been looked 
for in any snake. 

The writer has employed the following technique 
on a number of ophidian species; the animal is left 
overnight or longer in absolute darkness; by ruby 
light the snake is etherized or decapitated and an eye 
is removed. The excised retina is transferred to a de¬ 
pression slide in normal saline and covered. This 
slide, in a light-tight box with a white bottom, is then 
brought out into diffuse daylight where, after light- 
adaptation of the experimenter, it is opened in the 
presence of one or more additional witnesses. Visual 
purple, if present, is seen as a distinct pink, red or 
lavender coloration of the preparation which bleaches 
in a few seconds when taken near a window. « 

With this method visual purple was found in the 
following forms: Boidae, Python molurus and Boa 
constrictor; Colubridac, Tarbophis fallax and Dasy- 
peltia scaber; Viperidae, Agkisirodon mokasen, Sis^ 
trurus tniliarius and Crotalus horridus. All these 
forms have vertical pupils, and all except Tarbophis 
represent subfamilies all members of which have 
vertical pupils. 

In four vertical-pupilled forms no visual purple 
was seen; in Trimorphodon vandenburghi (Colu- 
bridae), Viper a berus and V. ammodytes (Viperidae) 
tlie pigment epithelium refused to separate from the 
bacillary layer and as a consequence the retina was 
black macroscopically. In Bitis arietans (Viperidae) 
this trouble was not encountered, but visual purple 
was not surely seen, perhaps having been bleached 
by the rnby light during the excessively long time re¬ 
quired for complete anesthesia in this case. The 
fresh Bitis retina, under the microsoope, showed nu¬ 
merous slender cells with cylindrical outer segments 
(assuredly rods) surrounding large, plump cells 
(typical ophidian cones) whose outer segments had 
disintegrated in the saline. 

No visual purple was found in round-pupilled 
forms, most of which are considered strictly diurnal 
by herpetologists. Some round-pupilled species are 
secretive and crepuscular and a few are called *‘noc- 
tumal” in herpetological literature; examples are 
CoroneUa girondica and C. austriaca, Micrurus fuMus, 
Lampropeltis t. triangulum and Drymarehon oorais 
ooupsri (all CJoluhridae). All these were examined 
with negative results; these and other forms may 
prowl at night, but the duplicity theory would lead ua 
to pronounoe them lujeapable of vision at night. They 
must hunt by other senses,'" perhaps olfaction, whidi 
is known to be acute in snakes. 
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From the above, together with the facts of dis¬ 
tribution and significance of vertical pupils in reptileS| 
the writer does not hesitate to make the following 
statement: rods are to be expected, either to the ex¬ 
clusion of cones or in combination with them, in all 
Boidae, in all Viperidae^ and in such Colubridae as 
have vertical pupils. Rods should be present in the 
Amblycephalidae and in Xenopeltis, but will probably 
not be found in any round-pupilled Colubrid.^ 

Most ophidian species are diurnal Colubrids, but 
most ophidian families are, bodily, nocturnal and have 
vertical pupils. Thus, in spite of the generalization 
seen in the literature, it is probable that rods are very 
wide-spread in snakes and that, from the phylogenetic 
standpoint, it is the pure-cone retina which represents 
the major departure from the beaten path. 

Gordok L. Walls 

Mnsxuu or Zooloqy 
UN ivBaaiTT or MicniOAN 

A NOTE ON THE FLOW OF FLUIDS 
THROUGH POROUS MEDIA 

The flow of fluids through porous media is being > 
studied intensively in the Petroleum Research Labora¬ 
tory of the Mineral Industries Experiment Station at 
The Pennsylvania State College. 

Over 200 tests of the flow of water, air and crude 
petroleum through Ottawa sand, graded flint sand 
and six sizes of lead shot have been made as well as 
a few of the flow of water through consolidated sand¬ 
stones. Of the latter, samples from cores of the 
Wilcox sand of Oklahoma and the Third sand of 
Venango County, Pennsylvania, were used. 

The data have been correlated with the flow of. 
fluids in circular pipes^ by plotting a modified Rey¬ 
nolds number against a friction factor. Points so 
plotted for all systems of unconsolidated material 
define within the region of viscous flow a straight 
line parallel to that for circular pipes. Chilton and 
Colburn* recently found this to be true for columns 
packed with broken solids many times greater in 
mean diameter than the sand systems used in this 
work. A break in this line, or rather a region of 
change, is found with sand systems for large Rey- 

^ Except possibly the primitive genus Cmsus^ which 
some writers state to have a round pupil and to be par¬ 
tially diurnal. 

» Certain of the round-pupilled Elapines, such as Naja 
sp., may prove to have rods. The Cobras and their allies 
are in a state of confusion as regards their light-habits, 
as described by various authors. Even the matter of 
pupil-shapes in many Elapines is unsatisfactory, for 
authors who have observed living specimens disagree as to 
whether the pupil is round or a vertical slit! 

1 Walker, Lewis and McAdams, * * Principles of Ohemi- 
cal Engineering,'* Snd ed., p. 57, McGraw-Hill Book Co., 
Inc., 1»27. 

* Chilton and Oolbum, Ind. Sng. Chem., 28, 018-15, 
1980. 


nolds numbera exactly aa ia the case far eirouUr 
pipes corresponding to the change from visooua to 
turbulent flow. 

It is remarkable that the flow of water through the 
consolidated sands studied so far, defines a straight 
line on this chart for each sand parallel to the lines 
for circular pipe and unconsolidated systems. The 
displacement evidently must be due to differences in 
composition and degree of consolidation of the sands. 
The illustration shows the type and relative displace¬ 
ment of the curves. 



These experiments indicate that it may be possible 
to calculate energy relationships, permeability of oil- 
sands to fluids and similar factors germane to the 
production of petroleum from the properties of the 
fluid and the reservoir rock. 

The investigation of the flow of fluids through 
consolidated porous systems is being studied in 
greater detail in this laboratory. 

Gbobqe H. Fakcheb 
Jaujcs a. Lewis 

MiNEEAL IWDUSTaiXS Expkbimbkt 
Station, 

TuE Pennsylvania State Oolleob 
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THE EVOLUTION OF THE HORTICULTURIST' 

By ProfeBSor T. H. McHATTON 

QXOBOU STATE OOLLEOE OF AOBICUliTUBB 


It was at the very dawn of our modem era, if we 
accept the historian’s division of time, that Colu¬ 
mella wrote: 

I can not enough wonder why they who desire to learn 
eloquence are so nice In their choice of an orator, whose 
eloqQenee they may imitate; and they who search after 
a knowledge of surveying and numbers look out for a 
master of the art they delight in; and they who are 
^desirouB of some skill in dancing and musie are exceed¬ 
ingly scmpulottS In their choice of one to modulate their 
voieea or to regulate the motions of their bodies; also 
they who have a mind to build send for architects, masons 
and carpenters i and they who resolve to send ships to 
sea sand for skUlful pilots; they who make preparations 
for war eaB for men of war; and everyone sends for a 
person from the soeiety and assembly of the wise to form 

addrwH bafoie the Ameriean Soeiety for 


his mind and instruct him in the precepts of virtue; but 
husbandry alone, which, without all doubt, is next to and, 
as it were, near akin to wisdom, is in want of both 
masters and scholars. 

One who peruses the voluminous writings of Colu¬ 
mella con but marvel at the keen insight he displayed 
oonceming things agricaltural and hortioultural. So 
true was his statement that rural culture was looked 
down upon that this history of the very heart of 
Rome, this eoonomie treatise of the times, has beep 
pigeonholed and forgotten by the very ones who 
should have used its gems of living philosophy in 
eepounding the homanitieB that they so loudly preaofa 
are neeessary in cultivating the human mind. Even in 
ite those of Columella, agriculture and hortioultttte 
were as teachable as any other subject of the period^ 
because tim luxury-loving landlords Caw fit to 
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abrogate their reBpousibilitics and to delegate the 
tilling of the soil to their less intelligent eervants, 
agriculture became a sordid ooenpation and man saw 
little in it but sweat and toil. He lost sight of that 
cycle of life of which the soil is the basis; and there 
come to pass that condition of affairs so greatly feared 
by our wise philosopher; that is, agriculture had 
indeed become a sordid occupation, and now, nearly 
2,000 years later, there are still living among us those 
who do not yet realize that of the words agriculture 
and horticulture, more than half are ^‘culture.” 

History is of little value except in helping one 
predict the future. It took men almost twenty cen¬ 
turies to grasp some realization of the importance of 
agriculture, and it has taken the greatest economic 
crisis in the history of our world^s civilization to 
crystallize that realization. I sometimes wonder if 
the phrase that we have heard so often repeated dur¬ 
ing the past twenty years concerning the ‘^drudgery 
in the home" is the forerunner of a system of 
thought that will cause the abrogation of respon¬ 
sibilities and fetter man for another 2,000 years or 
more. 

Horticulture was an amateur calling from the days 
of Columella to the middle of the nineteenth cen¬ 
tury; and even yet amateurs are occasionally found 
among apple and pear trees, or in gardens near cab¬ 
bages and carrots, sometimes on lawns near clumps of 
shrubs or beds of flowers from whence they peep out 
upon the world Muth bright and shining eyes filled with 
happiness and contentment, their voices mellowed 
with the love of nature and the philosophy of living. 
It is a pity that the age of “internal combustion" has 
so beset them with “ologies” that they have prac¬ 
tically disappeared, and unless the few remaining are 
carefully protected, this species will soon be counted 
with things historic. 

This benign type of individual was so common dur¬ 
ing the middle of the nineteenth century as to deserve 
the name “vulgaris.” Ever since the days of Rome 
they had been on the increase, receiving something of 
a setback during the “Dark Ages,” but after that 
period of depression they emerged from the monas¬ 
teries and rapidly increased in number, laying the 
basis for the establishment of schools and trades 
in Europe and the development of such aggregations 
of congenial souls as the American Pomological 
Society in this country. 

These early amateurs were building the foundation 
of our profession and producing cyclopedic writings 
and rule books of culture in large numbers; so also 
were their close associates, the general farmers, Laying 
the bedrocks from which were to spring much of our 
present-day agrionltnre. 

Let ns view for a moment the situation in this 


country about the middle of the nineteenth century. 
At the end of the seventeen hundreds this nation was 
mainly rural and producing just about enough for its 
needs, exporting some tobacco, cotton and rice. Hor¬ 
ticultural products were all home grown and had only 
a very limited local market. Following the invention 
of the cotton gin, the opening of canals, the develop¬ 
ment of the railroads and the disruption of world 
economic conditions through the Napoleonic wars and 
our own War of 1812, commerce and industry de¬ 
veloped. Thus we find the East industrialized, the 
South agricultural and the free lands of the West 
rapidly developing into a great grain and animal 
section. Agriculture had gone through the stage of 
home consumption, and the horticulturists were 
catching glimpses of extensive orchards and gardens 
in the future. Protective tariffs had been passed and 
the confiict between agriculture and industry had al¬ 
ready brought on the Civil War, and the same con¬ 
fiict may, in the near future, bring some other great 
cataclysm to this nation. 

Such conditions brought rural problems to the fore¬ 
front in the minds of thinking men; mayhap they 
sensed the great industrial-agricultural conflict that 
was on and caught a glimpse of its future magnitude. 
Be that as it may, the Congress of the United States, 
in the midst of national strife, legislated into being 
a system of education that, through the land-grant 
institutions, would pay its dividends during the time 
of peace. Thus after eighteen hundred years was the 
lamentation of Columella fully answered—there were 
to be scholars and teachers of agriculture. 

If 1870 is accepted as the approximate date at which 
these institutions really began to function, it is only 
fair that some estimate be made of what horticulture 
was at that time. Though there had been efforts at 
instruction in this subject in Europe and a few in 
America, the handling of it had been along appren¬ 
ticeship lines; the teaching of a trade by rule of 
thumb, based upon a literature consisting of calendars 
and catalogues of varieties. Professional horticul¬ 
turists, if we might call them that, were really man¬ 
agers of estates, or florists and gardeners about large 
centers of population. There were many amateors 
and some several nurserymen also interested in the 
subject purely as home projects. 

When one realizes that at the time of the passage 
of the Morrell Act botany and zoology were still in 
the systematic stage; bacteriology had not yet been 
bom; genetics was still philosophy; and organic 
cbenustry, though a lusty infant clamoring for recog* 
nition, had made little impression in learned circles; 
that physios had progressed mechanically, but the 
realms of heat, light and deetrioity largely remained 
unexplored; that the biochemist, the biophysicisti the 
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soil scientist, the phytopatholo^st, the entomologist 
and many others had not yet come into being; it is 
easy then to understand the attitude of the academic 
mind when horticulture and other allied agricultural 
subjects were raised to the dignity of a college cur¬ 
riculum. Such subjects were not teachable in uni¬ 
versities, as they were not based on well-organized 
information and backed up by a literature centuries 
old—besides, they were merely trades and had no 
right to academic standing. 

In the main this was largely true and was re¬ 
flected in the organization of institutions with stand¬ 
ards considerably below those sot by the humanities. 
In the older states, already supplied with higher edu¬ 
cation, these new colleges were established separately; 
in others, they were connected with the budding uni¬ 
versity, and in still others they were destined to be 
the hub around which great institutions were to de¬ 
velop. In the beginning, they all had the ideal of pre¬ 
paring artisans in horticulture. The students were to 
go back to their orchards and gardens, increasing 
their production and bettering the living conditions 
throughout America. It was natural that such ideals 
should prevail, as there were really no well-estab¬ 
lished, well-understood horticultural facts; science had 
not, as yet, removed our profession from the realm of 
astronomy. 

Things did not happen, however, as anticipated; 
departments rapidly expanded and demanded these 
trained artisans as teachers, and gradually there de¬ 
veloped a different ideal of horticulture. The period 
of 1870-J.890 was one of great activity in our field. 
The constant search for well-established facts and 
their organization into a body of teachable matter de¬ 
veloped above all else the great fact that little was 
known. So noisy was the clamor for definite infor¬ 
mation and its dearth so apparent, not only in horti¬ 
culture, but along all agricultural lines, that the Hatch 
Act found its way through the hoppers of Congress 
and gave us a new ideal of what a horticulturist 
could be. 

Between 1890 and 1910, many more things hap¬ 
pened to change our ideas of horticulture. The public 
still expected the product of the college to be an 
artisan, while the colleges themselves, the experiment 
stations and the rapidly expanding national Depart¬ 
ment of Agriculture recognized the demand for ex¬ 
perimenters, teachers and scientists. The amateur 
was rapidly disappearing. There was, of course, 
still a lot of interest in the production of quality 
fruit about the homes, but the development of re¬ 
frigeration and the railroads, into what we then con- 
lidfired rapid transportation, reorganized onr indus¬ 
try, Extensive orchards spread themselves through¬ 
out California and the South; the vast vegetable fields 


of Texas and of Florida had begun to pour their out- 
of-season products upon the markets of the East. The 
experiment stations had amassed an enormous num¬ 
ber of facts and the inquiring minds of the profession 
were asking questions that were vitally more funda¬ 
mental than the date of planting or pruning. The 
sciences had taken hold of horticultural problems. 
Pasteur, Koch and others had conjured bacteriology 
into being. The problems of evolution had become 
things of every-day discussion. Botany had slipped 
from its classification era into embryology, physiology 
and more basic discussions. At the beginning of the 
century the work of Mendel had been resurrected from 
dusty archives, and horticulture was launched into 
its economic and scientific being. 

In academic centers science was fighting the 
humanities for its place in the sun, and it was during 
this era that there came into being that new species 
called the ^‘pure scientist,*' unsullied and untouched 
by practicality, but willing enough to use the public 
monies, appropriated so that science could render 
more productive and remunerative the basic indus¬ 
tries of the nation. It is well to remember that the 
scientists who have written their names across the 
pages of history have been those who had advanced 
maxjJrind and relieved humanity of its burdens. They 
are honored in direct ratio to the advancement civili¬ 
zation has received from their discoveries. All science 
is pure: it matters not whether it is digging into the 
sewers of a great city or studying the elusive per¬ 
fume of a spotless lily. 

During this period, the Adams Act came into be¬ 
ing. We then found ourselves launched upon definite 
scientific studies, and, if we look back upon this time, 
those of us who were in it can well remember the 
trials and troubles wo had in organizing experi¬ 
mental work upon a scientific basis. To my mind the 
passage of the Adams Act was one of the most bene¬ 
ficial things that has happened to the profession of 
horticulture as a whole. This act again changed our 
ideal of a horticulturist. The experimenter had be¬ 
come a scientist even more than a fruit grower, and 
for a while we laid away the idea of simple demon¬ 
strations, but this was not long, for it was realized 
that valuable information was not getting back to 
the farms where it could be profitably used and the 
Smith-Lever Act was the result. 

This was rapidly followed by the Smith-Hughes 
Bill; a response to a demand for farmers and fruit 
growers on the soil which it was finally seen could 
not be met by the colleges, as estimates show that 
a large rural state requires in round numbers 4,000 
new farmers annually. These acts brought into be*- 
ing other speeies of hortioulturists, namriy, mw 
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with Boientifio training and practical ability who 
could teach in secondary schools or by demonstration 
in the rural districts and thus get back to the country 
information that it really needed. Also during this 
period of 191(U1920 the commercial horticulturist 
came to the forefront He was found with railroadsi 
spray companies^ fertilizer companieSi machinery 
companies; marketing organizations; and the like. 

Since 1920 specialization has increased, and with 
the passage of the Purnell Act the economist has be¬ 
come important; injecting into our already complex 
oiganization other demands. Industry, in its sel¬ 
fishness and under artificial stimulation, had turned 
the United States from a rural into an urban nation, 
and the great industrial-agricultural conflict had prac¬ 
tically throttled farming in its various forms before 
a realization was attained that the power, wealth and 
balance of trade of this country were in reality de¬ 
pendent upon the products of its soil and the labor 
of its rural population, which had for decades been 


producing agidnst an impenetrable barrier of proteo- 
tion, for other interests, mud forced to sell in open 
competition on the markets of the world. Is there any 
wonder that since 1920 the economical production and 
handling of our horticultural products have become 
prominent in our thoughts f The horticulturist can 
look with pride upon the fact that of the brotherhood 
of agricultural subjects his was the first to realise the 
importance of coordinating individual effort in pro¬ 
jecting better methods of handling farm oommoditieB; 
and, out of this experience of more than a quarter of 
a century, there should come to him the realization 
that he is better able to maintain himself under 
stress of modem conditions than other members of 
the rural fraternity; even though his advice has 
neither been sought nor listened to in the formulation 
of schemes and the passage of legislation intended to 
control the immutable laws of economics. It is a 
great pity, my friends, that money is not endowed 
with brains as well as power. 


THE GEORGE EASTMAN RESEARCH LABORATORIES FOR 

PHYSICS AND CHEMISTRY 

By Dr. KARL T. COMPTON 

or the massaohusxtts institute or technoloot 


The new research laboratories of physics and chem¬ 
istry, which are now nearing completion at the Massa¬ 
chusetts Institute of Technology, are built in the 
belief that these fundamental sciences are destined 
to play an even more important r61e in our civiliza¬ 
tion than they have played during the past, for not 
only do they underlie all branches of engineering, but 
they are necessary to that sympathetic understanding 
and appreciation of modem life which is so im¬ 
portant a part of present-day culture. 

These laboratories are devoted entirely to advanced 
instruction and research and embody the most ap¬ 
proved features, together with numerous new features 
of laboratory design. Briefly stated, these features 
are: rigidity and freedom from vibration; flexibility 
and completeness of electrical service; flexibility of 
internal arrangements; unusually adequate shop, lec¬ 
ture room and departmental library facilities; and 
provision for encouraging, in a cultural and artistio 
setting, social contacts among staff and students. 

The spirit and purpose of the laboratories are 
typified by the three marble panels which are set into 
the limestone walls just above the main entrance to 
the laboratories. To the left, which is the chemistxy 
nde of the building, is a medallion token from a 
blodE medal showing the head of the young seientist, 
JaeobuB Henriens Yan’t Hoff, discoverer of the im¬ 


portant principle of molecular asymmetry, which is 
represented on the medallion by two tetrahedra, one 
the reverse of the other. To the right, which is the 
physios side, is a medallion of Sir Isaac Newton with 
an inscription epitomizing his three laws of motion. 
Between these two panels is a third containing a 
Latin quotation from Vergil, which may be translated 
literally as follows: '^Happy is he who has been able 
to learn the causes of things and has east beneath 
his feet all fears and inexorable Fate and the roar of 
greedy Acheron.” 

GkNBRAL ArBAKQEHSNT 07 Tm LABOBATOBtlS 

On entering the building, which is about 300 feet 
long and five stories high including basement, fhe 
chemistry laboratories are found on the left, the 
physios laboratories on the right, and in the oeuter 
of the building are found suecesaively, going from 
basement up, the shops, switchboard, generator and 
battery rooms, main lecture room, direetom’ oflleeB^ 
class rooms, departmental library, reading room and 
social room. Connecting with the physica side of 
the building is the special hew apectroseopy labora¬ 
tory of unique design for convenience, freedom fNna 
vibration and temperature control This apeefevp- 
soopy laboratory, whuh is now in use, is to ba 
ioribad aeparstely in another ortkdai 
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On the ehemiatry side, the basement and the first 
and second floors are assigned to physical chemistry, 
the third and part of the fourth floors to organic 
chemistry, and the remainder of the fourth floor to 
inorganic chemistry. 

On the physics side, the basement is assigned to 
spectroscopy, supplementing the work in the main 
spectroscopy laboratory. The first and second floors 
are assigned to research in electronics and gaseous 
conduction. The third floor, which contains also the 
library, reading room and social room, is divided 
into a aeries of large and small offices for research 
in theoretical problems. The fourth floor is planned 
for work in x-rays, dielectric and other properties of 
matter, and contains a room with suitable communica¬ 
tion through the roof for optical testing and work 
with the speotroheliograph which has been presented 
by an alumnus, Dr. George Ellery Hale, honorary 
director of the Mount Wilson Observatory. 

The building conneeta at its two ends with other 
units of the main educational plant of the Institute 
and is in close proximity to the departments of elec¬ 
trical engineering and mining and metallurgy on the 
physics side, and to the departments of mathematics 
and chemioal enginoering on the chemistry side, and 
^ the same time is closely adjacent to the regions in 
whicb the undergraduate instmetion in physios and 
dbemistry is carried on. 

! Brnncsm akd Bpicial Fbatubes 

and Oorrjdors; The building is 
earned teak doors bto a large lobby 


whoso walls are covered with Italian travertine. To 
the right and left are to be placed semi-permanent 
exhibits relating to physics and chemistry, and 
statues of two prominent scientists will flank the 
few steps rising from the entrance lobby to the main 
corridor. This corridor, like those on the other floors, 
is divided into three sections by fire doors which 
may be closed in emergency. The central section 
on the first floor is also finished in Italian travertine 
and has a false ceiling which conceals the overhead 
piping. In the other parts of the corridors the 
overhead piping is exposed but is so high as not to be 
objectionable. 

Lecture Hall: Facing the entrance lobby is the 
main lecture room, with 196 seats which are raised, 
stepping up toward the back of the room in such a 
way as to provide apace for an ample coat room be¬ 
neath the rear seats and platform. The room is 
finished in travertine dado at the lower level, with 
California stucco above, and the coiling is acoustically 
treated. In the rear is a completely equipped pro¬ 
jection room for a double sound motion-pioture in¬ 
stallation and a stereopticon with antomatic slide 
control, operated from the lecture table. Black¬ 
boards extend clear across the front wall with a slid¬ 
ing central seetion which is electrically operated. 
Above the blackboards are a loud-speaker and largo 
muttirange voltmeters and ammeters. Beneath the 
central blackboard is a very complete switchboard 
farnishiiig a great variety of electrical services to the. 
leo^Mtt table, the electrical meters and the projeotien 
room. 
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The main lecture table is by far the most expeiO- 
sive and complicated piece of furniture in the build¬ 
ing. About fifteen feet long, it has a sink at each 
end with gas, distilled water, compressed air, cold 
water, and steam outlets. From this table and the 
panel under the blackboard run controls for the auto¬ 
matic window shades, phono, signal and operating 
wires to the picture booth, lights and dimmer control, 
demonstration electric meters, timer, and sets of rheo¬ 
stats for regulating currents through the entire range 
up to 2,250 amperes. All electrical service available 
anywhere in the building is wired to the lecture 
table. 

This unusually complete lecture room equipment 
has been designed with the assistance of Professor P. 
Scherrer, of the University of Zurich, who is inter¬ 
nationally noted for the excellence of his lecture dem¬ 
onstrations and equipment. 

Shops: Realizing that the limitations of accom¬ 
plishment in experimental research arc often set by 
limitations of shop facilities, no eftort has been 
spared to make the equipment and arrangement of 
the sliops as nearly ideal as possible. The physics 
glass blowers’ shop is located on the second floor, ad¬ 
jacent to the research stock room and close to one of 
the elevators. The remaining shops are located in the 
basement. 

The main machine shops are located directly below 
the lecture hall. The chemistry shop occupies the 
left and the physics shop the right-hand side of this 
space, and the two are divided by an open iron grill. 
This separation into two sliops is made in order to fix 
the respective responsibilities of the mechanicians at¬ 
tached to the two departments, but unnecessary ex¬ 
pense due to duplication of equipment is avoided by 
the close communication between the two shops which 
enables machine tools of a type which are needed only 
occasionally to be shai’ed by the two groups of 
workmen. The physics shop also extends into the 
adjacent rooms and includes an instrument maker’s 
shop provided with small tools of extreme precision. 
Across the hall is a stalT shop, an optical shop and a 
^‘tin and wood shop,” which really means a shop for 
miscellaneous work of a type which is undesirable 
in the main shops. Similarly, on the chemistry side 
is a staff shop, carpenter shop and glass blowing 
room, together with a room for storage of shop mate¬ 
rials. 

A very interesting foarture of these shops is the 
provision which has been made to prevent the genera¬ 
tion of vibrations and their transmission throughout 
the building. All of the smaller machine tools are 
mounted upon anti-vibroition bases of the most ap¬ 
proved type. For the larger machine tools, notably 
the large miller, shaper and grinder, a new protec¬ 


tion against vibration has been installed with the 
assistance of Dr. Gtoke, of the U. S. Rubber Com¬ 
pany. Under these machines a pit of a depth of 
about two feet was left in the 3i ft. reenforced con¬ 
crete mat which underlies the entire building. On 
the bottom of this pit is laid a one-inch layer of the 
finest quality of sponge rubber of such a type as to be 
compressed to about nine-tenths of its original 
thickness under the weight which is to be loaded on 
it. This rubber is covered with a waterproof layer 
of transite board, on which is then put a solid re¬ 
enforced concreite block, rising to the level of the 
surrounding floor. The sides of this block are sepa¬ 
rated from the surrounding floor by a similar layer 
of sponge rubber. The machine tool is then mounted 
on this sixty-ton concrete block with the aid of the 
ordinary anti-vibration protection. Thus the machine 
and its concrete base float on the sponge rubber. The 
theory of this installation is as follows: The mass 
of the machine too! and the elastic properties of the 
anti-vibration base, by which it is attached to the con¬ 
crete, form such a combination as to transmit only a 
Certain natural frequency of vibration into the block. 
The combination of the mass of the block and the 
elastic properties of the rubber on which it floats are 
such as to give this system a natural frequency about 
ten timee smaller than that which is being fed into 
the concrete block. The system therefore acts as a 
double by-pasB which effectually prevents the trans¬ 
mission of any vibrations to the floor of the build¬ 
ing. Each of the three most important heavy machine 
tools is mounted in this way. 

Offices: The offices of the director of the chemical 
laboratory and the two directors of the physics lab¬ 
oratory are located on either side of the entrance 
lobby, and every attempt has been made to make 
them attractive as well as convenient in order that 
they may promote the feeling that the pursuit o£ 
science has its cultural and human aspects as well as 
those aspects of efficiency and accomplishment which 
are the chief impressions gained from the shops and 
laboratories. 

Through the generosity of Mrs. F. Jewett Moore, 
who has provided a fund for making the study of 
chemistry and its surroundings more interesting and 
attractive, the office of the director of chemistry has 
been given special architectural treatment The walls 
of this office are paneled ten feet high in oak, with 
a rough textured tinted piaster above. The ceiling 
is arched and paneled in the English manner with 
raised mouldings. The large window is broken up 
with moulded muUions and transoms into small uuits 
set with leaded glass containing Lallique plaques. 
Opposite the window is a fireplace trimmed with limei- 
stone, and over it is liie insaription: ^Telix qui pot^ 
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re rum oognoseere causasi.” Above the mantel there 
is space for a painting, and on either side there are 
built-in bookcases. The floor is of oak, laid in par¬ 
quetry design. The complete furnishings of the room 
are being given the attention and thought required 
to secure in this room, through its harmonious blend 
of line, color and arrangements, an atmosphere sug¬ 
gestive of the high aims and purposes to which the 
new home for science is dedicated. 

On one side of the director's office is the depart¬ 
mental secretary's office, while on the other side is 
the director's laboratory. 

The physics offices of administration are more 
simple, yet comfortable, dignified and interesting in 
design. They are finished in California stucco of a 
warm color, with raised wood mouldings fonning large 
panels. The comice and chair rail are of wood, 
painted to match the buff walls. Each room has a 
fireplace at the end opposite the window, and the 
fireplace is flanked on both sides with built-in book- 
casea The floors are of wood, and the ceilings are 
acoustically treated with acousticelotex. 

The remaining offices have the ordinary inside finish 
of the rest of the building. Of particular interest is 
t^e group of offices adjoining the departmental 
library, reading room and social room on the third 
floor. On the front of the building are larger offices, 
each provided with a built-in blackboard so that they 
can be used on occasion by students for conferences 
and seminorS) while to the rear of the building are a 
group of small offices for graduate students and re¬ 
search fellows who are working on theoretical prob¬ 
lems, 


On the chemistry side of the building are several 
professors' offices with their special laboratories ad¬ 
joining, including especially one such suite especially 
designed for guest professors. 

Ehysics-Chemistry-MathematicB Departmental Li- 
brary: Immediately above the lecture hall is a book 
stack-room with floors on two levels, one being the 
level of the third floor and the other the level of a 
mezzanine floor below. These two floors of stacks 
can accommodate approximately 40,000 volumes. The 
two floors of this stack-room also contain a series 
of cubicles beside the windows, in which are seats 
and desks where men who desire continual con¬ 
venient access to the stacks may carry on their work. 

Opening into the book stacks is a large reading 
room with a rubber tile floor, tinted green stucco 
walls, an acoustically treated ceiling, comfortable fur¬ 
niture, and reference books and current periodicals 
conveniently located around the walls. The effort 
has been made to make this room an attractive work¬ 
ing space for the study of research problems. Beside 
the entrance to the reading room is the library file 
and the desk of the branch librarian, who is in 
charge of this library and is at the same time a mem¬ 
ber of the staff of the central library of the Institute. 
This branch library is designed essentially as a 
^Vorking" library rather than as a depository, and in 
it will be found only such books, periodicals and 
treatises as are of importance in connection with re¬ 
search work, 

Forris Jewett Moore Boom: Still further to pro¬ 
mote cooperation and intercourse among the men who 
will be working on their special problems in this 
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building, a social room of unusual attractiveness and 
convenience has been located just opposite the library. 
This room, whose equipment and furnishing has been 
made possible through the generosity of Mrs. Forria 
Jewett Moore, is to be named the ^Torris Jewett 
Moore Room” in honor of her late husband, who was 
professor of chemistry at the Institute from 1902 to 
1925, and who was unusually interested in the human 
side of scientiho work. 

This room is furnished like a home or a club, with 
rugs, curtains, comfortable chairs and sofas, tables 
with shaded lamps, set in a background of oak 
paneled walls, a heavy timbered ceiling, a parquetry 
floor, and a carved stone fireplace. There is space 
on the walls for a few fine paintings, notably one of 
Professor Moore himself. 

In addition to its customary use for reading or 
conversation, this room will be used on the occasions 
of the weekly physios oolloquia, special conferences, 
and lectures by distinguished visiting and foreign 
scientists. For the social gatherings before and 
after such functions, as well as for the use of those 
who are accustomed to enjoy a few minutes away 
from their work in the afternoon for the purpose of 
recreation, thought or intercourse, a fully equipped 
kitchenette is provided, adjoining the social room, 
in which tea or other refreshmemts may be prepared. 

Special Rooms: In addition to the rooms men¬ 
tioned above, the following are suggestive of some 
of the facilities of the laboratory. There is a mercury 
column well extending the height of the building. 
There are two passenger elevators, one on each side 
of the building. Freight elevators are available in 
the buildings, connecting with each end of these lab¬ 
oratories. There is a constant temperature room for 
the calibration of instruments, an4 another group 
of large constant temperature rooms is provided in 
the basement. There are several photographic dark 
rooms. One room is being particularly equipped with 
mechanical aids for computation. 

Electrical and other Services: The electrical cur¬ 
rent used in the laboratories is derived principally 
from five sources, all fed ultimately from the power 
plant of the Institute. The large transformer and 
motor generator sets are located in closely adjacent 
buildings in order to reduce vibration hazard. In 
the room below the steps of the main entrance are 
two storage batteries. One is of 340 volts sub¬ 
divided into two 120 volt units, one of which acts as a 
ballast across the 120 volt motor generator set.^ The 
other battery is also 120 volts and is subdivided into 
ten 12 volt units which can be connected in any com¬ 
bination of series or parallel arrangement by making 
suitable oonneotions on a mereury pool-in-marble 
switchboard. Beside the opening of the paaaaj^ into 


the speotrosoopy laboratory is still another 120 voH 
storage battei^ of very large capacity, designed par- 
tieolarly for use in the speotrosoopy laboratory but 
also wired to a series of outlets on the physics side 
of the basement of the main laboratory. On the 
fourth floor of the physios side is installed a 100,- 
000 volt stabilized direct current generator for x-ray 
and other uses. Finally, in order to have certain 
sources of current available for the exclusive \ise of 
an experimenter whose work would suffer if other 
people were to tap in and out of the same currrat 
source, a number of small motor generators of dif¬ 
ferent types have been located in the switchboard 
room, all running on S-phase, 220 volt current, and 
each arranged so that only a single load can be token 
from it at a time. These generators provide 110 
volt d. c., 110 volt 500 cycle a. o., etc. 

Each research bay on the physics side is provided 
with 120 volt a. o. outlets at convenient positions and, 
in addition, is provided with a switchboard contain¬ 
ing the following outlets: 

240 volt, S-pha&e a. c. 

240/120 volt, 1 phase, 60 cycle a. c. 

240/120 volt d. c. 

700/360 volt d. c. 

2 60-ampere lines running from the central distributing 
switchboard. 

8 signal lines running throughout the laboratory. 

On the chemistry side each research bay is similarly 
equipped except for omission of the 700/350 volt 
line. 

The main electrical control and distributing switch¬ 
board is located in the basement of the building be¬ 
low the entrance lobby. A separate switchboard is 
placed beside the special storage battery for the 
spectroscopy laboratory and intermediate distributing 
and fuse boards are located in the hallway on each 
floor, near the center of the physics and of the chem¬ 
istry sides of the building, .^together there are 1^00 
lighting outlets, 1,400 experimental outlets and about 
70 miles of wirix^ in the building. 

Hot and cold water, gas and compressed air are 
piped to all research bays, and distilled water is 
piped to all bays in the chemistry laboratories and Ifo 
a few selected points on the physios side. 

The ventilating hoods on the chemistry side are pro¬ 
vided with individual forced draught tor each roomi 
the discharge vent being located on the toq£. 

Forced draught ventilation is provided in the lec¬ 
ture, class, library, and seminar rooms, but not in 
the individual offices or research rooms, which will de¬ 
pend upon the adjustment of casement windows as^ 
ci steam radiators for temperature and vcmtilatj^ 
oontroh 
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Speeial Equipment of the ChenUcal Luhoratories: 
Except for the work in spectroscopy, which is sepa¬ 
rately provided for in the new spectroscopy labora¬ 
tory, the research rooms on the physics side require 
no further description, since the facilities already de¬ 
scribed are adequate for the installation of all types 
of physical research which ore now contemplated, and 
for which appropriate apparatus will be installed as 
needed. On the chemical side of the building, how¬ 
ever, there ore certain additional features of a per¬ 
manent nature which deserve special mention. 

In the laboratory of physical chemistry there will 
be installed a 70 foot, jacketed, mercury column, pro¬ 
vided with a special well so that precise measurements 
iirvolving the application of high pressure may be 
carried to pressures of several thousand atmospheres. 

A special constant temperature room will contain 
rather elaborate equipment for gas thermometry and 
platinum resistance (thermometer standards, and will 
be accessible for calibration at all available tempera¬ 
tures of the various types of secondary thermometers 
used throughout the laboratory. A similar room will 
contain very complete equipment for the measure- 
maht of volumes and the temperature dilation of 
materials at atmospheric pressure. In tbe same room 
installed apparattzs for measuring the two 
riariic constants of materials over long 
IWCSS of temperatum This same room will also 


contain standard cells and calibrated standards of 
resistance and resistance bridges to serve as standards 
for the measurements of energy, which are usually 
carried out by electrical means. All calibration and 
wiring diagrams will be framed and hung on the walls 
beside the apparatus. 

A special balance room, which will be maintained 
at substantially constant temperature, will contain 
complete standard equipment for weighing masses 
from 6 kilograms to 5 micrograms. The standard 
and calibrated weights for these ranges are to be 
kept in eases in this room. 

Various rooms devoted to investigations of gaseous 
and other equilibria, of van der Waals’ forces, or 
molecular attractive and repulsive forces, of problems 
in photochemistry, and measurements pertaining to 
heat capacity, are all being especially equipped and 
are located so as to secure a maximum degree of co¬ 
ordination between those related fields of investiga¬ 
tion. 

In the space allotted to organic chemistry on the 
two upper floors, there is one room specially designed 
for optical wozic with spectrographs, polarisoopes, re- 
fraotometers, and on adjacent dark room. A second 
room is being equipped for the deK;eTmination of physi¬ 
cal properties^ moleetdar weights, electrical oondoe- 
tivity, aiifd volumetric analysis. A third room is be¬ 
ing devoted to mioro and semi-micro metoods of 
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analysis, and a fourth room contains a lai^e elec¬ 
trical centrifuge, vacuum drying ovens, an ozonizer, 
autoclaves, high and low pressure hydrogenation ap¬ 
paratus, and a bench supplied with tools for simple 
mechanical work. This room also contains jacketed 
kettles for cleaning apparatus. 

Throughout the chemical laboratories built-in 
desks with all necessary facilities and services liave 
been specially designed. These will be supplemented 
by portable apparatus on wheels such as special 
vacuum pumps, storage batteries, measuring instru¬ 
ments, thermo-regulators, etc. Similar provision, 
primarily for the physics group, is being made for 
portable services such as high-frequency induction 
heaters, specially isolated portable batteries, and 
similar apparatus which may be mounted on rubber- 
wheeled trucks and taken from place to place as 
desired. 

Special Architectural and Structural Features: 
Any modern laboratory must be rigid in construc¬ 
tion, flexible and convenient in arrangements. In 
order to serve its purpose in an educational institu¬ 
tion it should also be attractive and contain those 
intangible features which lead to better understand¬ 
ing of the ideals and the aims as well as the methods 
and particular difficulties of the various branches 
of the physical sciences. 

In appearance this building carries out the same 
design as the main educational group at Massachu¬ 
setts Institute of Technology. The entire front is 
of Indiana limestone with a granite grass course. 
The large windows are a combination of casements 
and top hung vents surrounded by fixed panes. 

Since the subsoil at this location consists of ftU 
and organic silt averaging 12 fee* in thickness at the 
northerly end and 21 feet in thickness at the south¬ 
erly end, all resting upon glacial drift of sand, and 
since there are traffic disturbances in the neighbor¬ 
hood, great pains were taken in the design and con¬ 
struction in order to insure a high degree of rigidity 
in the structure. About 2,800 piles support the build¬ 
ing. At the northerly end these are stopped in a 
bed of compact gray sand, while at the southern end 
where the sand layer is too thin to afford support to 


the piles, much longer piles were used and embedded 
about 25 feet into the bed of clay which underlies 
the sand and fill. 

The foundations are in general designed as separate 
footings but the spaces between the footings, where 
they occur, are filled with concrete and reenforced 
with rods extending into the footings, thus ticing 
the entire foundation together and making one huge 
reenforced concrete mat on which the entire struc¬ 
ture is erected. 

The main walla and the floors are of reenforced 
concrete. In addition to the dead loads, which are 
exceptionally heavy, the live loads are as follows; 

Eoof . 50 lbs. per sq. ft. 

3rd and 4th floors . 75 ** “ 

2nd floor. 126 

Ist floor. 150 “ “ ‘‘ 

All columns, girders, floor beams, longitudinal corri¬ 
dor beams, and floor slabs are made larger and 
stiffer than usual in order to increase rigidity. 

Except for the solid concrete transverse partitions, 
which were introduced for additional stiffening, the 
remaining transverse partitions consist of gypsum 
blocks with plaster finish. These partitions can be 
readily drilled and can be readily knocked out or re¬ 
built if future uses of the building should require a 
change in the preaeurt location of partition walls. 

The floors axe of terrazzo, the ceilings of exposed 
concrete, and the finish is of stained birch. The door 
frames and window frames are of pressed metal. A 
pipe sleeve is provided in the floor of every bay and 
in the partition wall between every two adjoining 
rooms in order to permit the temporary drawing of 
wires or pipes between adjacent rooms on the same 
floor, or one above the other, thus facilitating types 
of intercommunication which have not been provided 
in the regular equipment of the buildings. 

All horizontal piping and all fittings on the chem¬ 
istry side of the building are of chemical resisting: 
Duriron. All other piping is cast iron, except for tiie 
distilled water, which is carried in block tin pipes. 
Sprinklers are inittalled in the corridors only, ginee 
the btulding is entirely fireproof and the datiuii 4 ie 
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whioh might be cansed by water in an experimental 
room is probably greater than that which could be 
caused by Are. 

All pipings all power conduits and all the fume 
ducts are run exposed so that they may be easily 
added to, repaired, or changed. Ceiling heights are 
such as to 2 'ender this exposure unobjectionable. The 
exceptions to this are in the main entrance hall in 
the center of the building and in the permanent lec¬ 
ture rooms or offices and library, in which cases the 
piping is concealed. 

It is expected that the final cost of the laboratories 
will be approximately $1,146,000, including archi¬ 
tects' and engineers' fees and an allowance of $125,- 
000 for laboratory tables, furniture and shop machin¬ 
ery. If the cubage of the building is figured to the 
bottom of the mat over the tops of the piles, it 
amounts to 1,367,000 cu, ft., from which the cost 


of the building and equipment is estimated at $.83 
per cubic foot. The building will be completed in 
May and the research apparatus will be moved into 
it during the summer, so that it is expected to have 
the laboratory in full operation beginning with next 
October. 

The funds for the building were provided in a gift 
by Mr. George Eastman for educational buildings 
when needed, with the proviso that these funds could 
be used as endowment until the buildings were needed. 
Mr. Ijammot du Pont has contributed an amount equal 
to the interest on the cost of the building for two 
years, in order to expedite its construction. 

The architects of the building were Coolidge and 
Carlson. The engineers were Charles T. Main, Inc. 
The building committee consisted of Everett Morss 
and Charles T. Alain. All construction work was car¬ 
ried on under the direction of Stone and Webster. 


OBITUARY 


ALBERT PERRY BRIGHAM 

Albert Pe3iry Bbigiiatvt, geographer, geologist, edu¬ 
cator and humanist, died in Washington, D. G., on 
March 31, in the seventy-seventh year of his age. 
Born in Perry, New York, on June 12, 1855, and sur¬ 
rounded in his youth by the rich fossiliferous horizons 
of the Genesee Valley, what was more natural than 
that his alert and inquiring mind should be early 
aroused to an interest in geology. Later, having the 
good fortune to attend a series of Iwrtures in geology 
in his college days, given by a man with keen insight 
into nature and with a rich philosophy, Brigham's 
interest in the subject waa deexjened. 

But it was many years before ho could yield to the 
urge and enter into training for what proved to be 
his life work. After graduating as valedictorian of 
hifl class and with high honors in classics, he trained 
to be a minister, and for nearly ten years was a 
successful pastor in Stillwater and Utica, Now York. 
That pastoral duties did not check his following his 
avocation is indicated by the fact that his first paper, 
entitled **The Geology of Oneida County,” was pub¬ 
lished in 1888, three years before he resigned his pas¬ 
torate and entered the Harvard Graduate School. 

This turning point in his career was the result of 
his experience in a summer vacation in 1889, when he 
attended the six weeks' Harvard field course in geol¬ 
ogy. Here he came under the influence of those mas¬ 
ter teachm of their day, Nathaniel Southgate Shaler 
and William Morris Davis, who, with Robert Tracy 
Jackson, the paleontologist, were later his teachers in 
year at Harvard. Here, in a group which in¬ 


cluded Tair, Westgatc, Marbut, A. H. Brooks, Ward 
and the writer, he first had his interest aroused in 
physiography of the lands and for several years Brig¬ 
ham's publications and public addresses were largely 
devoted to physiographic topics. 

Returning to Colgate University, his alma mater, as 
professor of geology in 1892 and until his retirement 
in 1925, ho taught many generations of youth geology 
and geography, and, what is more, so gained their con¬ 
fidence and affection as to be a vital influence in their 
Uvea. With the eagcniess of youth, which abided 
through life, Brigham at once began to be of the 
widest service to his science. A clear thinker, vigor¬ 
ous and fearless of speech, with a personality that 
won the confidence of his hearers, Brigham soon be¬ 
came in demand as a speaker to audiences of teachers 
and laymen. A regular attendant and contributor at 
professional meetings, his reputation grew apace, and 
when the Association of American Geographers was 
formed in 1904 it was just as natural to turn to Brig¬ 
ham for the secretaryship as it was to make the 
founder, Professor Davis, the first president. 

For nine yeara Brigham guided the destinies of this 
little group of geographers who were bound together 
only loosely by any common interests. He contrib¬ 
uted regularly to the programs a series of papers 
which indicate the gradual transfer of his major in¬ 
terest from physiography to economic geography and 
later to the human side of the subject. He also found 
time to take an active port in the work of the New 
York State Science Teachers Association, serving one 
year as president, and for eleven years was chief ex^ 
aminer on geography for the College Entrance Ex- 
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axninAticm Board. He was also ezaxniner for the New 
York State Ednoation Bepartment for several years. 

These many duties did not interfere with his pro- 
duotive woric, as is indicated by the fact that more 
than eighty major titles in science and education have 
come from his pen in the last forty-four years. These 
include articles on geology, geography and education 
and books for young and old in a wide field. High- 
school texts in geology, physical geography, with 
G. K. Gilbert, commercial geography and a series of 
elementary school texts, with C, T. McFarlane, were 
supplemented by books in the relation of geography 
and history and culminated in his volume on the 
United States based on a series of lectures at London. 

For fourteen years Brigham taught in summer 
schools in this country and for five in England. He 
attended and took part in several geographical con¬ 
gresses and visited Europe many times. His ac¬ 
quaintance was wide and his many and varied con¬ 
tributions to all phases of geography made him one 
of the best known geographers of the world. 

Honors came rapidly to him for many years. He 
served one year as president of the Association of 
American Geographers immediately after his retire¬ 
ment as seoretary. He was also president of the Na¬ 
tional Council of Geography Teachers. His alma 


mAter, as w(dl as Syrseuse Univendty and Franklin 
Coll«ge> conferred honorary degrees upon him. But 
the compliment that he prised most was the number 6f 
the Annals of the Association of American Geogra¬ 
phers that was issued on his seventy-fifth hirthdi^. 
Here his colleagues and friends paid measured tribute 
to Brigham—the man, the geologist, the physiog¬ 
rapher, the human geographer, the educator and the 
geographer-envoy from America to Europe. In these 
several papers, accompanied by a bibliography, is a 
summary—an appraisement of Brigham’s life work to 
1930, written with the restraint necessary in writing 
to the living. Between the lines one can see the affec¬ 
tionate regard and the honor that each writer, speak¬ 
ing for his colleagues, felt for Brigham. This volume 
was a deserved and yet inadequate tribute that may be 
summarized in the recent words of one of the younger 
men who said, ^'He was a Grand Man in the earth 
sciences.’’ 

His spirit will carry on, and like that of any great 
teacher or leader, his work will bear results for many 
generations yet to come. He honored the sciences to 
which he devoted the major part of his life, and the 
honors his colleagues naturally bestowed upon him 
were truly earned. 

Richabd Elwood Dodos 
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SYMPOSIA AT THE SYRACUSE MEETING OF 
THE AMERICAN ASSOCIATION 

pROORAK plans for the association’s approaching 
meeting at Ssrracuse, New York, June 20 to 25, 1932, 
are rapidly nearing completion. It is expected that 
the final program will include addresses on subjects 
of general interest by outstanding scientists in the 
fields of mathematics, physios, engineering, chemistry, 
botany, medicine, psychology and education. The as¬ 
sociation’s sections are arranging a scientific session 
devoted to symposia on timely subjects and also a 
number of field trips. Program features include the 
following: Mathematics—invited addresses by four 
mathematicians of national reputation and a sym- 
poHum on “The Teaching of Mathanatios” (jointly 
with the Section of Education) with an address by 
Dr. E. E. Hedrick; Physics—symposium on “The 
Nature of light,” a joint session with chemists and 
biologists for a symposium and a general address by 
Dr. W. F. G, Swann on “Cosmic Rays”; Chemistry— 
symposium with biologists and physidsts on “The 
Effect of X-rays on Biological Life” and a regional 
meeting of the American Chemical Society; Geolqgy 
and Geography-symposia on (1) ^Taleoaoie Stratig* 
xaphy of New York,” (2) “PbyaiogTaphy near Syra¬ 


cuse including Glacial Problems,” (3) joint sessioxi 
with engineering section on “Aerial Photographic Sur¬ 
veying and Mapping,” and conducted geological ezeor^ 
sions; Zoology—symposium at joint sessions with 
oheanists and physicists on “The Effect of X-rays on 
Biological Life” and a series of conducted field trips 
and a meeting of the Ecological Society of America; 
Botany—meetings of the Botanical Society of Amer¬ 
ica and other societies and a series,of field trips; 
Anthropology-—symposium on Far Eastern Problems; 
Psychology—symposia on (1) “Industrial Psychol¬ 
ogy” (jointly with Engineering Section); (2) “Social 
Statistics” (jointly with Economies, Sociology and 
Statistics Section); (3) “Mental Hygiene” mad a two^ 
day meeting of the Upper New York psychologists; 
Economies, sociology and statistics—symposia on (1) 
“Demand and Supply,” (2) "Money and Interest” 
and (3) “Social Statistics,” and meetings of the Econ¬ 
ometric Society and the American Statistical Assch 
eiation; Engineering—(1) Symposia on “Aerial PhsOr 
tographic Surveying and Mapping,” (2) 'Industrial 
Engineering” and (3) “Industrial Ptydmlogy” 
with the Section of Pqrchology) and a generti addrep 
by Dr. J. 0. Pemne on “Televijaian”; IfedUietcl 
eiioee*-Hwveral symposia on sabjeds to be 
later end meetings d the Society for 



Biology and Hedioiae (Weitem New York Braaoh), 
The AttMirioan Roentgen Bay Sooietyi the Society 
of American Bacteriologiats (Central New York 
Branch)^ Onondaga County Medical Society, and the 
Syracuse Academy of Medicine; Agrieultore—eeries 
of symposia on ^^Land Use’’ and a symposium on 
<^The Future of the Farmer, Peasant or WhatP’; a 
meeting of Northeastern Section of American Society 
of Agronomy at Geneva and Ithaca; Education—a 
symposium on (1) ‘^The Teaching of Mathematics” 
and (2) “Educational Psychology” and a general ad¬ 
dress by Professor E. L. Thorndike. In addition, 
several sections of the association will hold aessiona 
for the reading of contributed papers. 

Charles F. Boos, 
Permanent Secretary 

NATURE SANCTUARIES 

The Ecological Society of America has maintained 
a committee concerned with reservation of natural 
areas for research purposes since 1917. This com¬ 
mittee called a conference on Nature Sanctuaries at 
New Orleans on December 30, 1931, including the 
following representatives of societies and government 
bureaus: 

Dr. Francis Ramaley, e^airwan. Ecological Society; 
Dr. W. R. Chapline, U. S Forest Service; Dr, 8. B. 
Lookey Isaak Walton League; Dr. H. C. Bryant, Na¬ 
tional Park Service; Dr. Walter P. Taylor, U. S. Bio¬ 
logical Survey; Dr. T. Gilbert Pearson, American 
Ornithological Union; Dr. A. R. Cohn, Ecological So¬ 
ciety; Dr. Henry B. Ward, National Parks Associa¬ 
tion; Mr. Paul L. Errington, Game Survey, conducted 
for the Sporting Arms and Ammunition Manufac¬ 
turers Institute; Dr. B. C. Tharp, Ecological Society; 
Dr, W. S. Cooper, Ecological Society, and Dr, V. E. 
Sheiford, National Research Council. 

The representatives at the conference stated the 
general plans and procedure followed in the resex^ 
vation by federal agencies of the few existing na¬ 
ture sanctuaries, called “natural areas,” *^research re¬ 
serves,” etc. They also outlined the ideal plans for 
nature sanctuaries, conceived in the various organiza¬ 
tions representing different biological interests. 

After the cemferenoe the following report was 
adapted by the representatives through the mail: 

The paiiioipants were agreed that it is desirable 
and importaut to set aside, as nature sanctuaries or 
nature resoves, areas of natural vegetation containing 
ae Ainrly ss possible all the animal species known to 
have pcouxred in the areas within historical times. 

Nature sanctuaries should be surrounded by very 
ii)%h^y modifled areas devoted to experimuntB, reorea- 
tisA nr game aidtare^ etc. 
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It waa the consensus of opinion of those in atten¬ 
dance that these areas should be left alone without 
management and that only in the case of an emer¬ 
gency that might arise should control measures be 
undertaken and then only after most careful consider¬ 
ation and determination as to their practical necessity. 

y, E. Sheltord, Chairman 
CoTnmittee for the Study of Plant and 
Animal CommuniticB, Ecological So^ 
dety of America 

COMMITTEE ON UNEMPLOYMENT AND 
RELIEF FOR CHEMISTS AND CHEM¬ 
ICAL ENGINEERS 

Dr. Frank G. Breter^ executive chairman of the 
Committee on Unemployment and Relief for Chemists 
and Chemical Engineers, has addressed to members of 
the twelve sponsoring societies the following letter: 

More than one hundred members of our profeaaiou in 
the Metropolitan District are in want. Their families 
are approaching despair. Fifteen hundred more are out 
of employment. Some have been unemployed for over 
a year. 

Professional fellowship and human sympathy demand 
that the more fortunate of us contribute to the imme¬ 
diate relief of the destitute in our profession. Public 
relief funds administered by the Qibson and Bliss Com¬ 
mittees are running low. They are inadequate to meet 
the general situation and can no longer be counted upon 
to take care even of the most desperate cases. 

This committee has been organized by the local see^ 
tiona of all the important national chemical and chemical 
engineering societies. Administrative costs will be paid 
from funds given specially for this purpose. Your con¬ 
tribution will be applied directly, immediately and sen¬ 
sibly to the relief of chemists and chemical engineers. 

We feel the best temporary solution is to finance the 
work of the Committee on Unemployment and Belief for 
the period April 25 to July 1. $15,000 is required. An 
average of $5.00 per month for two months from 1,250 
men will give $12,500. We can get $2,600 from other 
sources. Won’t you send by return mail a contributionf 
Less than $6.00 if you can’t afford it. More than $5.00 
if you are able. To be followed by an equal sum one 
month later. 

The need is immediate and urgent 1 Unless we who 
are more fortunate respond generously many membere 
of our profession face real want, demoralization and 
tragedy. 

Checks should be mode payable to R. T. Baldwin, 
treasurer, and be sent to 300 Madison Avenue, Room 
1004, New York City. 

AWARD OF THE WILLARD GIBBS MEDAL 

Da. EnwABD CtTaris Franklin, professor raieritus 
of organic ehemiatry at Stanford University, has bem 
awarded the Willard Gibbs Medal for 1932 by the 


SCIENCE 



482 


seisms 


VOL. 75, Ko. 


Chicago Section of the American Chemical Society. 
The medal will be presented to Dr. Franklin before a 
national gathering in Chicago on May 20. 

“Dr. Franklin’s work on liquid ammonia solutions,” 
the citation reads, ^‘opened up an entirely new field, 
and also modified profoundly our views on aqueous 
solutions. He has made a life-long study, character¬ 
ized by insight, thoroughness and experimental skill, 
of reactions in liquid ammonia. All trained chemists, 
both organic and inorganic, ore aware of the profound 
effect of Franklin’s work upon modern concepts of 
the relation between the solvent and the chemistry of 
the solute. The well-known experimental and theo¬ 
retical development constituting practically a lifetime 
contribution has received recognition of the American 
Chemical Society through the fact that Dr. Franklin 
was president of our society at one time.” 

The Gibbs Medal, founded by William A. Converse, 
was first awarded in 1911 to Svante Arrhenius, of 
Sweden. It is named for Josiah Willard Gibbs, pro¬ 
fessor of mathematical j)hysics at Yale from 1871 
until 1903, who, although not primarily a chemist, did 
much to advance the science of physical chemistry. 

Previous medallists in addition to Svante Arrhenius 
include Madame Curie, of France; Sir James C. 
Irvine, of Scotland, and the following Americans: T. 
W. Richards, L. H. Baekeland, Ira Eemsen, Arthur 
A. Noyes, Willis R. Whitney, E. W. Morley, W. M. 
Burton, W. A, Noyes, F. G. Cottrell, Julius Stieglitz, 
G. N. Lewis, M, Gomberg, J. J. Abel, W. D. Harkins, 
Claude S. Hudson, Irving Langmuir and Phoebus A. 
Levene. 

Members of this year’s jury of award are; B. S. 
Hopkins, W. Ijco Lewis, S. C. Lind, Julius Stieglitz, 
W. D. Bancroft, G. Borrowman, Otto Folin, F. C. 
Whitmore, W. L. Evans, J. H. Hildebrand, L* V. Red¬ 
man and H. Steenbock. 

ELECTIONS OF THE NATIONAL ACADEMY 
OF SCIENCES 

At the annual meeting of the National Academy of 
Sciences held in Washington on April 27, the fifteen 
new members permitted by the rules were elected as 
follows: Raymond T. Birge, physicist, University of 
California; Edwin G. Boring, psychologist, Harvard 
University; Samuel R. Detwiler, anatomist, Columbia 
University; Walter A. Jacobs, chemotherapist, Rocke¬ 
feller Institute for Medical Research; Douglas W. 
Johnson, geologist, Columbia University; Louis 0. 
Kunkol, plant pathologist, Boyce Thompson Institute, 
Yonkers, New York; Karl Landateiner, pathologist, 
Rockefeller Institute for Medical Research; Walter C. 
Mendenhall, geologist, U. S. Geological Survey; 
(Harold) Marston Morse, mathematician, Harvard 


University; Floyd K, Riohtmyer, physicist, (Jornril 
University; John C. Slater, physicist, Massachusetts 
Institute of Technology; John R. Swanton, anthro¬ 
pologist, Bureau of American Ethnology; Robert J. 
Trumpler, astronomer, Lick Observatory; Edward 
W. Washburn, chemist, Bureau of Standards; John 
B. Whitehead, electrical engineer, the Johns Hopkins 
University. 

Four foreign associates of tlie academy, who are 
limited to fifty, were elected. They are: Karl E. von 
Goebel, botanist, Munich; Fritz Haber, chemist, Ber¬ 
lin; Marchese Marconi, engineer, Italy, and Heinrich 
Wieland, cliemist, Munich. 

Arthur Keith, the U. S. Geological Survey, was 
elected treasurer to succeed President Joseph S. Ames, 
of the Johns Hopkins University. Professor Ross G. 
Harrison, Yale University, and Professor Henry 
Norris Russell, Princeton University, were elected 
members of the council to succeed Professor Edwin 
G. Conklin, Princeton University, and Dr. Harlow 
Shapley, the Harvard Observatory. Officers of the 
acadckiny, apart from the treasurer, who were elected 
last year for a four-year term are Dr. W. W, Camp¬ 
bell, University of California and the Lick Observa¬ 
tory, president; Dr. David White, U. S. Geological 
Survey, vice-president; Dr. Fred E. Wright, Geo¬ 
physical Laboratory of the Carnegie Institution, home 
secretary; Dr. R. A. Millikan, the California Institute 
of Technology, foreign secretary. Members of the 
council continuing in office are: President Karl T. 
Compton, the Massachusetts Institute of Technology; 
Dr. W. B. Cannon, Harvard Medical School; Dr, J. 
McKecn CattelJ, Now York, and Dr. Roger Adams, 
University of Illinois. 

Dr. W. H, Howell, who retired this year from the 
directorship of the School of Hygiene and Public 
Health of the Johns Hopkins University, has been 
elected chairman of the National Research Council, 
to succeed Dr. George K, Burgess, director of the Bu¬ 
reau of Standards. A successor to Dr. Vernon Kel¬ 
logg as permanent secretary of the council has not 
been elected. 

At the dinner of the academy on April 26, the Maty 
Clark Thompson Medal was presented to Dr. David 
White, U. S. Geological Survey, the presentation ad¬ 
dress being made by Professor William B. Scott, of 
Princeton University. The Public Welfare Medal, 
awarded a year ago to Dr. Wyckliffe Rose, formerly 
general director of the International Health Board 
and president of the General Education Board, who 
has since died, waa received by his son, H, Wyckliffe 
Rose, the presentation address being made by Dr. 
Simon Flezner, the Rockefeller Institute for Medical 
Research. 
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SCIENTIFIC NOTES AND NEWS 


Thb death is announced by cable of Dr. Max 
Rubner, the distinguished physiological chemist of the 
University of Berlin. 

Dr. Robert A. Milukak, director of the Norman 
Bridge Laboratory of Physics and chairman of the 
council of the California Institute of Technology, who 
has been attending the annual meeting of the Na¬ 
tional Academy of Sciences of which he is foreign 
secretary, and Dr, Ray Lyman Wilbur, Secretary of 
the Interior, with leave of absence from the presi¬ 
dency of Stanford University where he was formerly 
professor of medicine and dean of the medical school, 
were the guests of President Hoover at his first week 
end of this year at the Rapidan camp. 

Dr. Henry Fairfield Osborn, president of the 
American Museum of Natural History, has returned 
to New York on the Berengaria, after a 27,000 mile 
trip on the motorship Polaris* He visited on this boat 
the South Sea Islands, Fiji Islands, Java, Sumatra, 
Saigon, Siam, Singapore, Ceylon and Cairo. 

Dr. We«nee Heisenberg, professor of theoretical 
physics at Leipzig, will take part in the fifth annual 
symposium in theoretical physics of the University 
of Michigan, to be held in connection with the summer 
session from June 27 to August 19. 

Edward Goodrich Acheson, distinguished for his 
contributions to electrometallurgy and chemistry, espe¬ 
cially in relation to graphite and carborundum, who 
was elected to membership in the American Philosoph¬ 
ical Society on April 22, had died on July 6, 1931, at 
the ago of seventy-five years. 

The German Academy of Sciences in Halle at its 
recent meeting elected to membership Dr. Joseph 
Erlanger, professor of physiology in the Washington 
University (St. Louis) Medical School. 

Frankun Medals, the highest honor conferred by 
the Franklin Institute of Philadelphia, have been 
awarded to Dr, Ambrose Swasey, of Cleveland, 
builder of telescopes and instruments of precision, 
and to Dr. Phillip Lenard, director of the radiological 
institute of the University of Heidelberg. The medals 
will be presented on May 18, but Dr. Lenard will be 
unable to attend. 

Awards have been made by the Royal Geographical 
Society as follows: The Founder's Medal to Mr. H. G, 
WatJuns, for his work in the Arctic Regions, espe- 
4nally as leader of the British Arctic Air Route Expe¬ 
dition. The Patron's Medal to the Duke of Spoleto, 
for his woric in the Himalaya as leader of the Kara¬ 
koram Expedition of 1929. The Viotoha Medal to 
Professor A. P. Cokman, of Toronto, for his oon- 


tributions to the geography and geology of Canada. 
The Murchison Grant to Dr. K. S. Sandford, secretary 
of the Commission of the International Geographical 
Union on Pliocene and Pleistocene terraces, for his 
personal work in that investigation during the past six 
years. The Back Grant to Mr. Hugh Clutterbuek, 
for his expedition to Akpatok Island. The Cuthbert 
Peek Grant to Miss Gertrude Caton-Tbompson, for 
her investigations in the historical geography of Lake 
Moeris. The Gill Memorial to Dr. E. B. Worthing¬ 
ton, for his studies of East African lakes. 

The Journal of the American Medical Association 
reports that information has been received by the 
president of the British Ross Award Fund that suffi¬ 
cient funds have been received for the tribute to Sir 
Ronald Ross, begun last summer. It was planned to 
raise a fund of a million shillings for Sir Ronald, 
discoverer of the role of the mosquito in the trans¬ 
mission of malaria. About $500 was contributed by 
American physicians through the Ross Award Fund 
of America, of which Dr. Robert L. Pitfleld, Philar- 
delphia, was secretary. 

At the ceremonies connected with the celebration 
of the seventy-fifth anniversary of the Chicago Acad¬ 
emy of Sciences, the principal address was given on 
April 11, by Dr. William D. MacMillan, professor of 
astronomy at the University of Chicago. Officers of 
the academy have been elected as follows: President, 
Professor Henry C. Cowles, University of Chicago; 
Vice-presidents, Francis R. Dickinson, succeeding Dr. 
William H, Haas, resigned, and Dr. Edmund An¬ 
drews, and Secretary, Dr. Nathan S. Davis, III, 

Dr. T. M. Simpson, head of the department of 
mathematics of the University of Florida, was re¬ 
cently elected president of the Southeastern Section 
of the Mathematical Association of America. 

Dr. Oliver Justin Lee, for the past three years 
acting director of the Dearborn Observatory of 
Northwestern University, has been made director. 

De. Augustus G. Pohlman, research professor of 
anatomy at St. Louis University School of Modi- 
oine, has been appointed dean of the School of Medi¬ 
cine at the University of South Dakota. 

Jacob P. Den Hartog, since 1931 chief of the dy¬ 
namics section of the research laboratory of the West- 
inghouse Electric and Manufacturing Company, baa 
been appointed assistant professor of applied me¬ 
chanics at Harvard University. 

Dr. W. J. Miller, professor of geology and chair* 
man of the department of the University of California 
at Lob Angeles, delivered the annual faculty research 
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leeture on May 2. The leotuie waa on ^^Mag:matio 
Intrusion.’* 

Ths annual Hermann M. Biggs Memorial Leoture 
was delivered this year at the Academy of Medicine, 
New York City, on May 6 by Dr. Lawrason Brown 
of Saranac Lake. The subject was ^‘Itobert Koch and 
His life Work.” 

M- Albebt Poucabd, professor of histology in the 
University of Lyons, will deliver a Hanna Lecture at 
the Institute of Pathology of Western Reserve Uni¬ 
versity on May 16, on “The Evolution of Histochem¬ 
istry.” 

Db. Stanhope Batne-Jones, head of the depart¬ 
ment of bacteriology at the University of Rochester 
School of Medicine and Dentistry, gave the address at 
the annual Sigma Xi initiation dinner of the Rochester 
Chapter, on April 20. His subject was “Bacterial 
Variation and Changes in Bacteriology.” 

Dr. Harlan T. Stetson, director of the Perkins 
Observatory, Delaware, Ohio, lectured at S3rracus6 
University on Friday evening, April 22, on “The Rela¬ 
tion of Sunspots to Radio Reception.” The lecture 
was sponsored by the local chapter of Sigma Xi. 

Dr. Joseph EbIxANOer, professor of physiology at 
the Washington University (St. Louis) Medical 
School, delivered a lecture at the University of Mich¬ 
igan on April 26 on “Action Potentials of the Nerve.” 

Dr. Walter B. Cannon, professor of physiology 
at the Harvard University Medical School, recently 
gave the eighth Noble Wiley Jones lectures at the Uni¬ 
versity of Oregon Medical School. The subjects of bis 
addresses were: “The Fluid Matrix as a Means of 
Stabilizing the Organism,” and “The Function of the 
Autonomic Nervous System in Controlling the Fluid 
Matrix.” 

Professor Ludwig Pick, professor of pathologic 
anatomy at the Friedrichshain Hospital, Berlin, spoke 
on April 27 on “The So-called Malacic Disorders of 
Bono” at the annual meeting of the Undergraduate 
Medical Association of the University of Pennsyl¬ 
vania, under the auspices of the Pathological Society 
of Philadelphia and the Rush Society of the Univer¬ 
sity of Pennsylvania. 

Sir Hukphbt Rolleston gave the Chadwick pub¬ 
lic lecture on April 8 in the hall of the Academy of 
Medicine, Paris, on “The Pioneers and Progress of 
Preventive Medicine.” M. Meillfere, president of the 
academy, presided. 

Dr. Maubiob C. Hall, chief of the zoological divi¬ 
sion of the Bureau of Animal Industry, U. S. Depart¬ 
ment of Agriculture, gave a series of three lectures 
from March 29 to April 1 at tiie School of Tropical 


Medicine, San Juan, Porto Rico. The leeturee were 
as follows; “Principles and Theories of Anthdmintb 
Medication,” “Bpeoifio Anthelmintic Medication” and 
^‘Parasitology in Its Relation to Other Scienees.” 

Dr. Jahbs W. Jobung, head of the department of 
pathology of the College of Physicians and Surgeons, 
Columbia University, attended the annual meeting of 
the special board of trustees of the School of Tropical 
Medicine, San Juan, Porto Rico. 

The fourth of five awards of funds provided by 
the Rockefeller Foundation for a year’s visit by an 
American university professor to the Keio Gijukn 
University of Tokyo, Japan, has been granted to Dr. 
Winterton C. Curtis, who has for thirty-one years 
been a member of the faculty of the University of 
Missouri. As a visiting professor Dr. Curtis will 
maintain an office in the Keio School of Medicine, 
in a building erected by the Rockefeller Foundation. 
He will give instruction in the School of Medicine 
and in addition will carry on research work. 

Dr. Yandbll Henderson, professor of applied 
physiology at Yolo University, appeared in Wash¬ 
ington on April 19 before a subcommittee of the Com¬ 
mittee on Agriculture and Forestry of the Senate^ 
headed by Senator McNary, to speak on a bill which 
he drew up for Senator Hiram Bingham which is 
designed to control poisonous substances and prepara¬ 
tions which go into hous^olds. These substances in¬ 
clude benzol, methyl alcohol, formaldehyde, sulphur 
dioxide, nicotine, etc., and failure to warn oonsumerB 
of their dangerous properties has led to many fatal 
accidents. The purpose of the proposed law is to 
require manufacturers to place a warning label on 
their products when needed. An even more important 
object, in Professor Henderson’s opinion, is td pro¬ 
vide that manufacturers may submit any proposed 
material to the surgeon-general of the United States 
for an opinion os to its safety or dangerousness be¬ 
fore putting it on the market. 

Dr. ChabLeb H. LaWall, dean of the Philadelphia 
College of Phannacy and Science, who was appointed 
some months ago a member of the International Com¬ 
mittee of the Health Couneil of the League of Nations, 
to study the subject of opium assay methods, and 
who was at that time appointed a consultant in xdiajv 
maoeutioal chemistry to the U. S. Public Health Ser¬ 
vice so that he could legally import the opium upon 
which the experimmita were to be made, has eom- 
pleted the first assignment of the woi^ and sefit in bis . 
r^rts to the chairman, Professor L. van Itallie, of 
L^den, Holland. Other members of the Interna¬ 
tional Committee are Professors H, Baggesgaard 
Rasmossen, of Copenhagen; R. Sder, of Buridb; 
Oomf of Paris; E. Knaffi-Lena and L 
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of Viomia. There is elso a member representing 
Great Britam and oim representing Japan. 

Tbs Ameriean Assooiation of Cereal Chemists will 
hold its annual meeting on May 23, 24, 25 and 26, at 
Detroit, with headquarters at the Statler Hotel. 

Tna fifteenth annual meeting of the American So< 
ciety of Ichthyologists and Herpetologists is being 
held in Washington from May 5 to 7. Sessions are 
held at the U. S. National Museum. The local com¬ 
mittee consists of Dr. William M. Mann, director of 
the National Zoological Park j Miss Doris Cochran, of 
the U. S. National Museum^ and Mr. M. K. Brady, of 
Washington. The annual dinner of the society will be 
held on Friday evening, May 6. On Saturday there 
will be a luncheon at the National Zoological Park, in 
association with the American Society of Mammalo- 
gists, followed by a tour of the park in the afternoon. 

The scientific session of the American Heart Asso¬ 
ciation wilt be held on Tuesday, May 10, from 0:30 

A. M. to 5; 30 K H. in the New Orleans Municipal 
Auditorium, New Orleans. 

A Pacific interscctional meeting of the American 
Chemical Society, including the local sections of Ari¬ 
zona, California, Idaho, Montana, Nevada, Oregon, 
Utah and Washington, will be held at the State Col¬ 
lege of Washington, Pullman, Washington, on June 
15 to 18, in connection with the meeting of the Pacific 
Division of the American Association for the Ad¬ 
vancement of Science. Dr. J. L. St. John, of the di¬ 
vision of chemistry, Agricultural Experiment Station, 
Pullman, Washington, is chairman of the program 
committee. Titles of papers for presentation at this 
meeting should be in his hands before May 1, 1932. 

The annual meeting of the Canadian Medical Asso¬ 
ciation will be held in Toronto from June 20 to 24, 
under the presidency of Professor Alexander Prim¬ 
rose, who has lately retired from the faculty of the 
University of Toronto. 

The Kentucky Academy of Science held its nine¬ 
teenth annual meeting at the Eastern Kentucky 
State Teachers College, Richmond, on April 23. Offi¬ 
cers elected were: Preaidefit, Professor (Jeoige Rob¬ 
erto, University of Kentucky j Vice-president, Dr. 
Robert T. Hinton, Georgetown College; Secretary, A. 
M. Peter, and Treasurer, W. S. Anderson, both of the 
Cniyersity of Kentn<^. Representative in the Coun¬ 
cil of the Americm AMocUktion for the 
of Stxience, Dr. A. R. Middleton, University of Lonis- 
tille; member of the Publications Committee, Dr. J- 

B, Miner, University of Kentucky. Dr. Irvin Abell, 
of Ihe University of Lonisville, and Dr. Charles E. 
Speammtif ^ Umversity of London, delivered 
Mddiifiem Mt tbe general seesion. 


Air a meeting of the College of Medicine of the 
University of Illinois Chapter of Sigma Xi, held on 
March 30, four members were promoted from asso¬ 
ciate to active membership, eleven elected to active 
membership, and twenty-two elected to associate mem¬ 
bership. The scientific program consisted of the 
presentation of the following research work: ^^The 
Effect of Heat Sterilization on the Activity of Dried 
Pollen Extract,” Dr. B. Z. Rappaport; “Studios on 
the Discharge of Bile in the Duodenum,” Dr. C. B. 
Puestow, and “Alterations in Renal Response Fol¬ 
lowing Denervation,” Dr. G. Milles. Dr. A. A. Zim- 
mermann, who woe the delegate from the chapter, 
made a report on the national convention, held at New 
Orleans. The chapter voted that it be suggested to 
the National Exeeutive Committee that the annual 
convention in 1033 be held in Chicago. 

A MBETiNQ of the Society of Chemical Industry 
will be held jointly with the American Chemical So¬ 
ciety, the Electrochemical Society and the Sooidtd de 
Chimie Industrielle on May 13 at 8:30 p. M., at the 
Chemists’ Club, 62 East 4l8t St., New York, Dinner 
preceding the meeting will be served at 7: 00 o’clock. 
The program will be devoted to the presentation of a 
paper by Mr. Edgar C. Bain, of the United States 
Steel Corporation, on “Some Fundamental Character¬ 
istics of Stainless Steels.” 

The Tenth Annual Colloid Symposium will be held 
at Ottawa, Canada, on Juno 16, 17 and 18. Dr, Emil 
Hatschek, of London, will be the guest of honor. He 
will give a paper on “The Study of Gels by Physical 
Methods” before the symposium and will deliver a 
public address on “Jellies” the evening of the first day 
of the meeting. 

The directors of the Alexander Dallas Bache Fund 
of the National Academy of Sciences, Drs, W. J. V. 
Osterhout, E. B. Wilson and Heber D. Curtis, chair¬ 
man, made grants in aid of research as follows at the 
April meeting of the Academy: To Dr. Matilda 
Brooks, University of California, for collecting Va- 
lonia specimenB and shipping from Tortugas to 
Woods Hole; to Frank A. Perret, vulcanologist, Mar¬ 
tinique, F. W, I., to assist in building and equip¬ 
ping a volcano laboratory on the slope of Mt. Pel4e; 
to Dr. Robert Hegner, of the Johns Hopkins Univer¬ 
sity, for further research at Panama on the parasites 
of monkeys; to Dr. N. Bobrovnikoff, Perkins Observa¬ 
tory, for the preparatior of a general catalogue of 
comets, with emphasis upon astrophysical data; to 
Director Frank C. Jordan, Allegheny Observatory, 
for the determination of stellar parallaxes from AUo- 
ghenj plates; to Dr. Charles Kofoid, of the Univeas 
sity of Califomia, to continue work done under an 
earlier grant on the ciliated protozoa of rmninaiita 
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As AjsBooiated Press dispatch reports that a cargo 
of unusual and valuable foreign plant species gath¬ 
ered on an 8,000-inile cruise of the Caribbean Sea 
has been brought to the United States aboard the 
yacht of Mr, Allison V. Armour, of New York. Kare 
palms, new vegetables and species for experiment to 
develop the production of the Southeast were included 


in the cargo. The owner of the yacht, Th4 Utovsana, 
was accompanied by Dr. David Fairchild, Mr. P. H. 
Dorset! and Mr. W. P. Loomis, of the stafC of the di¬ 
vision of cotton and rubber plant investigations of the 
U. S. Department of Agriculture, and Mr. L. E. Toy, 
of the new homestead branch experiment station at 
Florida. 


DISCUSSION 


WHAT IS A PUBLICATION? 

Fob many years systematists in the botanical and 
zoological fields have debated, often with considerable 
acrimony, the subject of what constitutes publication. 
I wish, as indicated in the title, to direct attention to 
a slightly different aspect of the problem, namely, to 
the methods of reproducing manuscript. Prior to the 
present century an easy and sharp distinction could 
be made between manuscripts and documents repro¬ 
duced by use of cast type. There were few or no 
intermediate processes. But during the past two 
decades with perfection of appropriate machines a 
rapidly increasing amount of extensively duplicated 
material has been issued in typewriter face. Duplicate 
copies produced by direct manual effort on a type¬ 
writer are obviously still to be considered as manu¬ 
script. The gelatin-pad processes (hectograph, 
*‘ditto,” et cetera) need not be considered, since the 
number of copies so produced is limited. It is the 
printing of typewriter reproduction by forcing ink 
through a stencil (mimeograph) and the printing of 
typewriter facsimile by use of roller or ribbon-applied 
inks (multigraph) which need consideration. 

Dr, C. W. Stiles, in his scholarly address to the 
American Ornithologists’ Union in 1927 on “What 
constitutes publication?”^ set up the following theo¬ 
retical definition for a zoological publication; “The 
manifolding of a dated zoological document which is 
intended as permanent record and which is made 
potentially and reasonably available to the populus 
zoolor^icus as of the decade of issue” (p. 477). He 
also touched upon the “methods of manifolding manu¬ 
script” and indicated several means of reproducSon, 
including the stencil (mimeograph). But he con¬ 
cluded his brief discussion of this subject by saying 
“in view of the economic problems involved, I am 
not prepared to take a definite stand on the question 
of technique of manifolding manuscript as a condition 
precedent to recognizing publication” (p. 475). 

However, it seems to me that some definite decision 
must be made with respect to mimeographed and mui- 
tigraphed materials, particularly those items whieh 

iSciMfOX, n, 8., 67: 471-478, 1928, 


agree in other respects with the accepted requirements 
for publication. 

In order to provide a basis for discussion, some of 
the materials which fall into this controversial field 
will be described. These items are used merely as 
examples to illustrate the problem; no refection is 
intended on organizations or persons concerned, be¬ 
cause of their use of the methods herein discussed. 

The U. S. Bureau of Biological Survey has issued 
a mimeographed series of “Bird Banding Notes,” of 
which 17 numbers appeared between 1922 and 1925. 
A footnote on the first page of each issue stated that 
“ ^Bird Banding Notes’ is not a publication and is not 
for general distribution. It is issued for the informa¬ 
tion of cooperators of the Biological Survey, but any¬ 
one using in a published paper any of the information 
contained in it will be expected to give credit to the 
person named and to the Bureau.” 

In March, 1926, the Biological Survey issued a spe¬ 
cial report on “Our migratory wild fowl and present 
conditions affecting their abundance,” by E. W, Kel¬ 
son. This bore a designation “BSR-1 Special Re¬ 
port,” as though it were the initial item in a series. 
The cover is printed in a non-typewriter face; the 
text is in typewriter face on both sides of the sheet, 
printed so clearly as to suggest it may have been the 
product of the movable types of a multigraph 
machine. In the published history of “The Bureau 
of Biological Survey”* by Jenks Cameron this item is 
not included in the formal list of publications but is 
mentioned on p. 219 together with a mimeographed 
report on effect of rodent poisons on game birds; a 
footnote says of the latter, “this was published in 
July, 1927; the wildfowl report in March, 1926.” 

The Pacific Northwest Bird and Mammal Society 
[Club to I922j has since 1920 issued thrice a year, in 
January, May and September, “The Murrelet,” whieh 
is stated to be the “ofOioial bulletin” of the society. 
Any person interested in birds or mammals may be¬ 
come a member of the organization upon payment of 
dues and may purchase book numbers of “The 
Murrelet.” At first entirely mimeographed, a printed 

s Institute for Government Research, Serviee Mom- 
graphs of the U. S. Government, No. 54, 1929. 
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cover of regular form was added with the issue of 
January, 1926, Beginning in January, 1930 (VoL xi, 
No. 1) text as well as cover is printed. The general 
form of the earlier mimeographed issues of *^Tbe 
Murrelet” differs in no respect from that of a periodi¬ 
cal printed on a letterpress, save for the limitation in 
type face, **The Murrelet” in eludes material similar 
in nature to that appearing in many letterpress jour¬ 
nals, such as notes on the distribution, habits and 
ecology of birds and mammals in northwestern North 
America. Each issue includes a table of contents, 
and two 5-year indices have been issued. A sample 
entry is entitled “Farthest North Record of Fur Seal,” 
by J. F. Bernard (“Murrelet,” vi, No. 1, January, 
1925, p. 14); it reports the occurrence of a large male 
fur seal at Sledge Island, near Nome, Alaska, on 
September 16, 1924. This record is exactly similar 
to many occurring in printed journals, such as the 
Jou>mal of Mammalogy. “The Murrelet” is included 
in the “Union List of Serials in Libraries of the 
United States and Canada,” issued by the H. W. 
Wilson Company, of New York, and sets are reported 
in ton libraries. Items in “The Murrelet” submitted 
by members of the U. S. Bureau of Biological Survey 
are included with other “Articles in Current Publica¬ 
tions by Department Workers” in the weekly Official 
Record of the U. S. Department of Agriculture. 

Some years ago Dr. Royal N. Chapman prepared 
an outline of his course in insect ecology, as given 
at the University of Minnesota. The “publication,” 
as it is called in the preface, is of 8i x 11 inch size, 
consisting of ix +1-187 +1-183 pages with table of 
contents, bibliography and text figures, and is mimeo¬ 
graphed. A printed title page bears the legend: 
Animal Ecology/ with especial reference to/ in¬ 
sects/—/by/ Royal N. Chapman/ The University of 
Minnesota/—/All rights reserved/—/Burgess-Brooke, 
Inc./ publishers/ Minneapolis, Minn,/ 1925. [Preface 
dated June 1926.] The volume is bound with a press- 
board cover* It was for sale at a stated price and so 
reasonably available to the zoological public. Under 
date of April 22, 1927, Burgess-Roseberry Company 
{formerly Burgess-Brooke, Inc.) who describe them¬ 
selves as “mimeograph publishers,” announced a seo- 
ond mimeographed edition of this work, to be of 370 
pages. Material from these two editions of the 
mimeographed volume have frequently been cited in 
current ecological literature, and this “title” has been 
included in terminal bibliographies. In 1931 a volume 
from the pen of Dr. Chapman under the same title 
was issued by a commercial publisher in conventional 
book form. This is a third edition, much revised. 

Were aO mimeographed and multigraphed produo- 
turns rimiTA-T* in form to those already mentioned, 
little difficulty would be involved concerning their 


status, but grading downward, there is every conceiv¬ 
able intermediate form until the circular letter is 
reached 1 Of intermediate status are the “house 
organs” and “news bulletins” such as those put out 
by the Bureau of Biological Survey (“The Survey”), 
by the California State Department of Agriculture 
and by the naturalists of several of our western 
National Parks. Of the latter, the one emanating 
from Yosemite National Park was first mimeographed 
and later began appearing in printed form; others 
from the General Grant and Yellowstone parks are 
still in mimeographed form. These latter oontain 
original material, often of considerable record value, 
and are available to a wide public. 

The greater convenience and lessened coat of these 
newer means for duplicating and disseminating infor¬ 
mation in “periodical” or “book” form have been of 
increasing importance in this country in the last 
decade, and there is no reason to suppose that their 
use will decrease in the future. Many of the docu¬ 
ments so produced, from their beginnings, contain 
original material of sound scientific worth. Their 
intrinsio value as records of scientific work is indi¬ 
cated by repeated citation in other scientific literature. 
They have been generally accepted by the large major¬ 
ity of scientific writers as conventional documents 
equivalent to those printed by movable types and 
letterpress. Admittedly there may be difficulty in 
making a distinction between casual announcements, 
press releases, news bulletins and “house organs” in¬ 
tended for a circulation restricted to the personnel of 
a particular organization, on the one hand, and, on 
the other, items such os those specifically described 
above of either periodical or separate character, which 
are distributed free or by sale to the interested pub¬ 
lic, and of which some eventuate in conventionally 
printed form. 

The degree of permanency of a document has not 
been considered to be a criterion in determining what 
constitutes publication, since many documents both old 
and recent, of thoroughly accepted status, have been 
upon the flimsiest of paper and of a sort to be pre¬ 
served only with difficulty. 

The question, then, of what constitutes a publication 
seems not to be concerned solely with the mechanism 
of reproduction, but rather with the character of the 
document. Difficult and uncertain as will be the 
problem of segregating out true publications, accord¬ 
ing to Dr. Stile's theoretical definition quoted above, 
it seems inevitable that items answering the require¬ 
ments of that definition, even though they be printed 
by movable types of typewriter face or by stencils, 
can not be excluded from the category of publicationB. 

UmvxRsiTT or OAiuroBNiA, TaAOT 1, Stoker 

Davu, CAiimmNiA 
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THE PATHOGENICITY OP NEISSERIA 
SICCA 

Nkisseria sicca is a small gram-negative, aerobic 
diplococous. Its growth on agar consists of irregularly 
round, raised, opaque, slightly yellowish colonies 
which may reach a diameter of 3 mm. The colonies 
are dull, dry, with a deeply furrowed surface and a 
crenated edge. Attempts to remove these colonies 
show them to be very firm and some of them adherent 
to the surface of the medium. The removed colony 
is found to be difficult to disintegrate, and impossible 
to emulsify. When grown in a liquid medium the 
organism agglutinates spontaneously. Most of the 
writers on the subject state that acid, but no gas, is 
produced from dextrose, maltose, levulose and 
saccharose. The action on saccharose was delayed in 
the organism which I studied. Besides the rough typo 
of colony described above, a smooth type has been 
noticed. Variants of a smooth type were observed in 
my cultures. 

As to the specificity of N, sicca and other members 
of the genus Neisseria found in the nasopharynx, Wil¬ 
son^ states: 

It seems probable that the gram^negative cocci of the 
nasopharynx form a single species within which are a 
few more or less constant subspecies, each of which is 
itself subject to variation. Until we know more of the 
extent of this variation it does not seem justifiable to 
assign names to the numerous types that have from time 
to time been described by different investigators. 

But this is a controversial point. 

Under the title, “Acute vegetative endocarditis with 
multiple scooudary foci of involvement due to M. 
Pharynitides siccae,^^ Schultz^ described a case of 
clinical endocarditis from the blood, of which a pure 
culture of a gram-negative diploooccus was grown. 
This organism was not agglutinated by polyvalant 
antimeningococcus serum. Acid, but no gas, was pro¬ 
duced from dextrose, saccharose and maltose; there 
was no reaction in mannite or litmus milk. 

Kretschmer and HufnageP isolated a similar organ¬ 
ism from the pus of a kidney at operation. 

Recently, 1 identified N, sicca from the blood stream 
of a boy, 12 years of age, who bad been ill with 
clinical endocarditis for two weeks. He complained 
of headache; a petechial rash extended over the 
abdomen, and valvular disease of the heart was 
present N. sicca was isolated on three occasions froip 
tile blood stream. Several cultures made of the spinal 
fluid proved negative. 

Detection of the growth of N. sicca in the blood eul- 

1 Wilson, /. Path, and Bad,, SZ, 477, 1928. 

• Sohults, J, A, M, A„ 71, X739, 1916. 

* KretschmeT and Hufnogel, J, A, M, A., 82, 1850, 
1924, 


tune made in liquid medium may be readily overfooked, 
due to the adherence of the orgauiams to each other, 
and to its not forming a diffused growth. 

Neisseria sicca appears to he a pathogen and more 
of a clinical entity than we have suspected. 

Fbkdbriok W. Shaw 

JDKPAaTMKKT OT BACTKBIOLOOY, 

Mxdigal Gollbqe or Viboinia, 

Eiohhond, Vibqinia 

CHROMOSOME NUMBERS IN 
ALTHEA ROSEA 

Bsoaube of its economic importance, cotton has 
been the subject of much cytologrical investigation. 
Denham, in 1924, oompared the chromosome numbers 
of the New World and Egyptian cottons with those 
of the Asiatic varieties. He reports the haploid num¬ 
ber of the former as 26 and that of the latter as 13. 
The chromosome numbers of the other genera of the 
family have not been reported so far as known. 

Flower buds of Althea rosea were collected during 
the summer of 1931 and fixed in various solutions. 
Chromosomes were counted in both homeotypic and 
heterotypic divisions and it appears that the haploid 
number of the species is 13. 

Farther study of the different genera is planned to¬ 
gether with a more detailed cytological work. 

Gborob W. Bubkbtt 

DkPauw UwrivBBsmr 

ON “ACADEMIC FREEDOM IN SPAIN” 

Ik Soibkcb for April 15, Father P. H. Yancey, 
S.J., suggests a boycott by Amerioan educators as a 
protest against the “brutal attack” on academic free¬ 
dom perpetrated by the Spanish government in for¬ 
bidding members of the Jesuit order to teach in 
Spain, and confiscating their property. Such a state¬ 
ment by an educator and a member of that order de¬ 
serves notioe, since I am unable to understand how 
academic freedom is directly involved in the issue. 

An inclination to comment on this matter is due to 
my having been bom and reared in Spain. 1 received 
my education there, graduating from the Univemty of 
Madrid. 1 have knofwn rather intimately the condi¬ 
tions which led to the fall of the monarchy, and I have 
been in touch with the situation in Spain since leaving 
that country. 

The suppression of the Jesuits with the advent of 
a new order was a foregone condusiou in the ooinds 
of both liberal Catholics and dissenters. Certainly, 
the teaching activities of the members of this ordtt^ 
have not been the cause of objection, nor ihdr per¬ 
sonal beliefs, which they have been free to 
wherever and whenever they chose. Society df 
Jesus has been finbiddcn to eony on its appdnM 
tasks in Spain besaose its in 
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to three tows vhieh are not objecrtionahle, a fourth 
vow of absolute submission to a power residing^ out¬ 
side the state. The Spanish people through their 
elected representatives insist on the sovereignty of the 
state over its subjects, regardless of the form of gov¬ 
ernment, which may be modiJQed by popular will. 
This attitude, recently emphasised by the arrest and 
deportation of communist agitators holding member¬ 
ship in the Third Internationale, is in sharp contrast 
with the complacency of the monarchy, which allowed 
in its midst groups of nationals engaged in social and 
political activities while bound by oath to obey a for¬ 
eign power. 

The measures taken by the Spanish government 
against the Jesuits, although they may incidentally 
have encroached upon their academic freedom, are, 
therefore, primarily a national move for self-preser¬ 
vation. In a way they are Jess severe than they might 
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appear, for it must be remembered that the members 
of the order were actually expelled from Spain in 
1787, not by a republican government, however, but 
by His Most Catholic Majesty Charles III. The So¬ 
ciety of Jesus was expelled from France in 1584, re¬ 
stored in 1603, again expelled in 1764, and for the last 
time in 18S0. Its members have also been expelled at 
various times from other Catholic communities, and 
the order suppressed in 1773 by Pope Clement XIV, 
but it was revived in 1814. 

One may question the wisdom of such harsh mea¬ 
sure^ but in so far as they are aimed not at indi¬ 
viduals but at groups or corporations whose activities 
may ultimately be inimical to the sovereignty of the 
state, they do not fall under the category of attacks 
on academic freedom as it is generally understood. 

Jo8£ F. Nonidez 

CoRNELJu University Medical Collsgk 
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RECENT WORK ON AMERICAN INDIAN 
LANGUAGES 

Fob a long time students of the American Indians 
have felt the need of more intensive work on American 
linguistics. After the attempts of Dr. Albert Gallatin 
to give a summary of distribution of American lan¬ 
guages in the Tranaactiona of the American Ethnolog¬ 
ical Society, the problem was taken up anew by 
Daniel G. Brinton, who worked particularly on the 
manuscripts accumulated in the University of Penn¬ 
sylvania and published the Library of Aboriginal 
American Literature; and by J. G. Shea in his 
^'Library of American Linguistics,” Volumes 1 to 13. 
The Bureau of American Ethnology collected the 
data for Powell’s linguistic Map of North America 
and eontmued from time to time the publication of 
text material in various Indian languages. A more 
systematic attempt at a presentation of the funda¬ 
mental structures of American Indian languages was 
not made until in Bulletin 40 of the Bureau of 
American Ethnology a series of grammatical sketches 
of American Indian languages were presented. In 
the time between 1911-1922 the following sketches 
of language were published in this bulletin: 

Athapaskan, by Pliny E. Goddard 
Tling^t, by John B. Swanton 
Haida, by John B. Swanton 
Tsimshian, by Frans Boas 
Kwskiutl, by Frans Boos 
C^ook, by Frans Boos 
Msldu, by Bolaad B. Bison 
Jl3t«squi^ by Wminm Jonm and Trumaa MiehehKm 
Frans Boas and John It Swanton 


Takelma, by Edward Bapir 
Coos, by Leo J. Frachtenberg 
Biuslawan, by Leo J. Frachtenberg 
Gbukchoe, by Waldemar Bogoras 

During the same period the collections of texts in 
American languages increased considerably. The 
American Ethnological Society published a series of 
thirteen volumes; and Columbia University, the Uni¬ 
versity of California, the American Museum of 
Natural History, the Bureau of American Ethnology, 
the University of Washington, Seattle, and the 
Geological Survey of Canada also publmhed consid¬ 
erable text series. 

Work on American languages was taken up more 
systematically and energetically when the American 
Council of Learned Societies included this work in its 
program and interested the Carnegie Corporation in 
it. The American Council of Learned Societies was 
able to give considerable financial support to this un¬ 
dertaking through appropriations made for the pur¬ 
pose by the Carnegie Corporation. A Committee on 
Research in Native American Languages was ap¬ 
pointed consisting of Franz Boas, chairman, Leonard 
Bloomfield and Edward Sapir to carry on the work 
with the help of a general committee consisting o£ 
M. J. Andrade, J. de Angulo, Father Berord, R. B. 
Dixon, J. P. Harrington, M. Jacobs, D. Jonnesa, A. V. 
Kidder, A. L. Broeber, T. Michelaon, F. M. Olbreohts, 
G. A. Reichard, F. G. Speck and J. R. Swanton. 
Since the period for which the committee was first 
established has reached its end it seems appropriate 
to make a general statement in regard to the Arid 
worit aecbmplhdM»d and the material published. 
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The following is a summary report of the Commit¬ 
tee covering the period from 1927 to 1931. Some of 
these investigations have been carried on in coopera¬ 
tion with other agencies. 

It has been the endeavor of the committee to fill in 
the most important gaps in our knowledge of Ameri¬ 
can languages. This required held investigations on 
languages which are on the verge of extinction, re> 
vision of older, inadequately reported languages, and 
attempts at dialectic studies with a view of laying a 
basis to historical studies of the development of 
various groups. The last named problem is so large 
that it was impossible to undertake it in a systematic 
way. 

The selection of fields of work was also necessarily 
determined by the interests and training of the avail¬ 
able investigators. 

Work on vanishing languages was done par¬ 
ticularly in Oklahoma and on the Pacific Coast. 
Under this item may be enumerated: 

Kitsai and Wichita, by Br. Alexander Loscier 

Tonkawa, by Dr. Harry Hoijer 

Yochi, by Dr. Gunter Wagner 

Catawba, by Dr. Prank G. 8peck 

Mohican, by Miss Olive Pggan 

Tiliamook, by Miss May Mandelbaum 

Nootsak, by Dr. Thelma Adamson 

Kalapuya, Molala, and Cayuae, by Dr. Melville Jacobs 

A number of Pacific Coast languages, although not 
exactly on the verge of extinction, nevertheless be¬ 
long to this group. I mention under this head: 

Quileute, by Dr. Manuel J. Andrade 
Yokuts, by Mr. Stanley S. Newman 
Patwin and Wappo, by Dr. Paul Radin 
Wish ram and Washo, by Mr. Waltet Dyk 
Atsugewi, Achumawi, Shasta, Karok, by Dr. Jaime de 
Angulo 

Karok, by Mr. John P, Harrington 
Porno, by Dr. Jaime do Angulo 
Zuni, by Dr, Ruth L. Bunzel 
Yuki, by Dr. Alfred L. Kroeber 

Maidu and phonetics of northern California languages, 
by Mr. Hans J. Uldall 

Material on linguistic groups was collected as fol¬ 
lows: 

Athapaskan 

Ohippewyan, Haro, by Dr. Pang-Kuei Li 
Wailaki, Mattole, by Dr. Pang-Kuei li 
Wailaki, by Dr. Pliny E. Goddard 
Lipan, Mescalero, by Dr. Harry Hoijer 

Here should be mentioned Professor Sapir’s con¬ 
tinued study of Athapaakan dialects and his own 
and Father Berard's studies of Naveho. 


Siouan 

Dakota, by Miss Ella C. Deloria 
Winnebago, by Dr, John Broderius 
Crow, by Dr. Robert H. Lowie 

(Catawba, by Dr. Prank G. Speck, mentioned before) 
Saliith 

Coeur d'Alfine, by Dr. Gladys A. Roichard 
Thompson, by Miss Elizabeth Dijour 
Cowlitz, by Dr. Thelma Adamson 
Chehalis, by Dr. Pranz Boas 
Moses Columbia, by Miss Velpha Walters 
(Nootsak and Tillamook, mentioned before) 

Caddoan 

Pawnee, by Dr. Gone Weltfish 
(Kitsai and Wichita, mentioned before) 

Sahaptin 

Klickitat, by Dr. Melville Jacobs 
Sahaptin, by Mr. Verne Bay 
Nez Perc6, by Mr. Archie Phinney 

Wakashan 

Nitinat, by Mr. Morris Swadesh 
Kwakiutl, by Dr. Franz Boas 
Bella Bella, by Dr. Pranz Boas 

Muskokian 

Creek, by Mr. Vic Riste 
Natchez, by Mr. Vic Risto 

Iroquois 

Cherokee, by Dr. Frans M. Olbrechts 
Iroquois, by Dr. Prans M. Olbrechts 

Miscellaneous 

Pame (or Chichimeco, Mexico), by Dr. Jaime do Angulo 

Zapotec, by Dr. Paul Radin 

Otomi, by Dr. Paul Radin 

Tlappanec, by Dr. Paul Radin 

Kechua, by Miss Elizabeth Dijour 

Pipil, by Prof. Leonhard Scbultze-Jena 

Cora, by Prof. Theodor Preuss 

Aleut Text and Grammar, by Mr. Waldemar Jochelson 
Publications and Texts 

Quileute Texts. Manuel J. Andrade. Columbia Univer¬ 
sity Contributions to Anthropology, pp. x, 211. 
Yuchi Tales. Gunter Wagner, Publications of the 
American Ethnological Society, Vol. xiii, pp. x, 367. 
Sahaptin Texts. Melville Jacobs, Publications, Univer¬ 
sity of Washington, Vol. li, No. 6, pp. 176-244. 
Bella Bella Texts. Franz Boos. Columbia University 
Contributions to Anthropology, VoL v, pp. viii, 291. 
Religion of the Kwakiutl. Franz Boas. Columbia Uni¬ 
versity Contributions to Anthropology, VoL x, Pt. 1, 
pp. xviii, 284; Pt. 2, pp, viii, 288. 

Crow Texts. Robert H. Lowie. Publications of the Uni¬ 
versity of California, Vol, 29, No. 2. 

Karuk Texts. John P. Harrington. International Jour¬ 
nal of American Linpuietiee, Vol, vi, No, 2, pp. 121*- 
161. 
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Karok Texts. Jaime de Angulo. International Journal 
of American LvnguisticSf Vol. vi, Nos. 8-4, pp. 194- 
226. 

Two Cherokee Texts. Frans M. Olbrechts. International 
Journal of American Linguieiics, Vol. vi, Nos. 3-4, 
pp. 179-184. 

Zufii Origin Myth. Kuth L. Bunzel. Bureau of Ameri¬ 
can Ethnology. In press. 

Zufii Ritual Poetry. Ruth L. Bunzel. Bureau of Ameri¬ 
can Ethnology. In press. 

OuAMMARS PUBUSHED 

Southern Paiutc. Grammar, Texts nnd Vocabulary. Pro¬ 
fessor Edward Sapir. American Academy of Arts 
and Sciences, pp. 1-730. 

MattoJe. Fang-Kuei Li. Publications, University of 
Cliicago, pp. 1-152. 

Hahaptin Grammar. Melville .Tacobs. Publications, Uni¬ 
versity of Washington, 4 pp. B5-292. 

Achumawi Language. Jaime de Angulo. International 
Journal of American Linguistics, Vol. vi, No. 2, 
pp. 77-120. 

A Study of Sarcee Verb-Stems. Fang-Kuei Li. 7ntcr- 
naiional Journal of American Linguistics, Vol. vi, 
No. 1, p. 3-27. 

Relationship of Mixe to the Peiiutian Family. Lucy S, 
Freeland. International Journal of American Lin¬ 
guistics, Vol. vi, No. 1, pp. 28-35, 

Pitch Accent in Hupa. Dr. Pliny E. Goddard. Publi¬ 
cations, University of California, Vol. v, 23, No. 6. 

Bear River Dialect, Pliny E, Goddard. Publications, 
University of California, Vol. 24, No. 5. 

Wappo Grammar. Paul Radin. Publications, University 
of California, Vol. 27 (entire), 

A Preliminary Sketch of the Zapotec Language. Paul 
Radin. Ijanguage, Vol. vi, No. 1, pp. 64-86. 

Notes on Dakota Language. Franz Boas and Ella De- 
loria. International Journal of American Linguis¬ 
tics, Vol. vii. In press. 

Cora Grammar. Theodor Preuss. International Journal 
of American Linguistics, Vol. vii, pp. 1-84, 

The Yawelmani Dialect of Yoknts. Stanley S. Newman, 
/nternafronal Journal of American Linguistics, Vol. 
vii, pp. 86-89. 

Notes on Some Recent Changes in the Kwakiutl Lan¬ 
guage. Franz Boas. International Journal of 
American Limguisties, Vol. vii, pp. 90-93. 

Cherokee Texts. Frans M. Olbrechts. Bureau of Ameri¬ 
can Ethnology. In press. 

Ready yob Publication 

Zapotec Texts with Translation. Paul Radin. 

Cfaippewyan Steins and Grammar. Fang-Kuei Li. 

Tonkawa Grammar. Harry Hoijer. 

Wishrom Verb Stems. Walter Dyk. 

Qrammatical Notes on Tlappaneo. Paul Radin. 

Material Bkiko Worked Up 

Tt^cuis Comparative Grammar. Stanly Newman 

Wishram Grammar. Walter Dyk. 


Quileute Grammar. Manuel J. Andrade. 

Yuchi Grammar. Giinter Wagner. 

Catawba Texts. Frank G. Speck. 

Tillamook Texts and Grammar. May Mandelbaum. 
Sahaptin Texts. Melville Jacobs. 

Aleut Grammar. Waldomar Jochelson. 

Zufii Grammar. Ruth L. Bunzel. 

Wailaki Grammar and Texts. Fang-Kuei Li. 
Chippewyan Texts. Faiig-Kuci Li. 

Uare Grammar and Texts. Fang-Kuei Li. 

Tonkawa Texts and Dictionary. Harry Hoijer, 

Apache Grammar and Texts. Harry Hoijer, 

Wishram Dictionary. Walter Dyk. 

Washo Grammar and Texts. Walter Dyk. 

Creek Grammar and Texts. Vic liiste. 

Natchez Material. Vic Riste. 

Notes on Mohican. Olive Eggan, 

Winnebago Grammar and Texts. John Broderius. 
Nitinat Grammar and Texts. Morris Swadesh. 

Thompson Grammar and Texts, Elizabeth Dijour, 
Patwin. Paul Radin. 

Kitsai Grammar and Texts. Alexander Lesser. 

Nez Perc6 Texts. Archie Phinney. 

Teton Grammar, Dictionary and Texts. Ella Deloria. 
Cayuse Vocabulary. Melville Jacobs. 

Crow Grammar and Texts. Robert H. Lowie 
Pawnee. Gene Weltfish. 

Maidu, and Northern California Phonetics, Hans J. 
Uldall. 

Porno. Jaime de Angulo. 

Yuki. Alfred L. Kroeber. 

Zufii Texts. Ruth L. Bunzel. 

Cherokee and Iroquois. Frans M. Olbrechts. 

Pipil. I^eonhard Schnltze-.Tona. 

Aleut Texts. Waldemar Jochelson. 

Siberian Eskimo Grammar. Waldemar Bogoras. 

While a considerable amount of work has been ac¬ 
complished, much remains to be done to preserve the 
vanishing languages which will be required for later 
studies, and to record those languages which occupy 
key position in the various stocks. The exigencies of 
the situation moke it quite impossible to carry through 
systematic investigations of those linguistic stocks 
that have developed the greatest number of markedly 
distinct dialects, although we may hope to learn from 
this material most in regard to the history of Ameri¬ 
can languages. On the other hand, there are so many 
languages the linguistic position of which is still en¬ 
tirely doubtful that it was necessary to pay attention 
rather to these than to others. It has long been 
recognized that studies of this kind should be extended 
over Latin-Amerioa. If the work of the committee, 
as it is hoped, will be continued beyond the present 
year, the problem of extending the work over the 
vanishing languages of Latin-America ought to be 
kept in mind. Boi* 

OOLUSIBIA UnIVEESITT 
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SCIENCE SERVICE CONFERENCE" 


Abe the social sciences really aoiencost Can eco¬ 
nomics and the other studies that bear immediately 
and intimately on human affairs be handled with the 
same detached objectivity that is possible to a pbyei- 
oist or to a biologist f This question became the sub¬ 
ject of a brief friendly debate between a noted physi¬ 
cist and an equally noted economist at the dinner fol¬ 
lowing a conference called by Science Service to dis-* 
cues possible improvements in the transmission to the 
public of scientific news and information. 

The question was first raised during the afternoon 
conference by Robert P. Scripps, editorial director of 
the Scripps-Ho ward Newspapers, whose father, the 
late E, W. Scripps, was the founder of Science Ser^ 
vice. The ruling idea in his father’s mind when he 
launched the enterprise, Mr. Scripps said, was to 
benefit humanity by the wider dissemination of scien¬ 
tific knowledge and method; and he suggested, as in 
line with this tradition, the possible advisability of 
adding the so-called social sciences to the scope of 
Science Service’s work. 

In his evening address, Professor Robert A. Milli¬ 
kan, director of the Norman Bridge Laboratory of the 
California Institute of Technology, expressed frank 
doubts as to whether the social sciences are really 
scientific. The thing that really characterizes a aei- 
enoe, he said, is the existence of a large body of facts, 
a universally accepted doctrine. A science such as 
physios, he pointed out, is based on such a body of 
facts, and though this basis may be added to, the later 
additions work no essential change in the earlier 
known truths. There is, of course, always a margin of 
disagreement, usually over new developments, but as 
compared with the main body of the science this is 
very narrow indeed. 

In economics and the other social sciences, Dr. Mil¬ 
likan held, an exactly opposite condition obtains. The 
body of agreed-on doctrine is vanishingly small, and 
the field in which experts disagree comprises almost 
the whole of the science. Furthermore, the disagree¬ 
ment extends beyond questions of fact into the light¬ 
ning-charged field of the emotions and human pas¬ 
sions, so that the oonfiiets arising therein are much 
more intense than they are in the more academic realm 
of the physical sciences. For this reason, the speaker 
concluded, it would seem inadvisable, perhaps danger¬ 
ous, for an organization like Science Service to under¬ 
take an extension of its activities into the social sci¬ 
ence field at the present time. 

Dr. H. G. Moulton, president of the Brookings In¬ 
stitution, Washington, D. C., spoke as an active cham¬ 
pion of the social seieneefi, both as having an intimate 

1 Beported by Science Service. 


and potentially useful bearing on human life and as 
being susceptible to a really scientific approach. Bco- 
nomics was once as definite a science as physics, he 
said, at least so far as having a definite basis of 
agreed-on doctrine is concerned. It has only been 
during the past one or two generations that this ap¬ 
parently solid basis has been dissolved by the revolu¬ 
tionary changes brought about by recent world events. 
The facts of economics and the other social sciences 
are still there, he insisted, and still capable of the im¬ 
partial and objective treatment demanded by true 
scientific method. He felt that they constitute a chal¬ 
lenge to an institution for the popular dissemination 
of knowledge, like Science Service, and that work in 
this field would be a quite proper undertaking. 

The remaining discussion during the evening ses¬ 
sion was given an entirely different turn by Dr. John 
H. Finley, editor of the New York Times. He spoke 
of the problem from an editor’s angle, stressing the 
constant necessity of working with speed yet with ac¬ 
curacy, of maintaining a balance of material selected, 
of watchfulness against propaganda from any somtse, 
and of the editor’s need to “know a little about cveiy- 
thing, and to know where to turn to find out every¬ 
thing about anything.” 

Dr. William H. Welch, dean of the medical faculty 
of the Johns Hopkins University, presided at the 
evening meeting. 

During the afternoon session, a succession of five- 
minute talks by various eaninent scientists and repre¬ 
sentatives of the press set forth a symposium of views 
on the more immediate problems involved in getting 
correct information on scientific advances and scien¬ 
tific methods before the general public. The confer¬ 
ence was held in the building of the National Academy 
of Sciences, immediately after the close of the spring 
meeting of the Academy, and a majority of the scien¬ 
tists present were members of that organization, often 
called “the Senate of Ameriemi Science.” 

In opening the discussion, Dr. J. MoKeen Cattell^ 
editor of SaEKCE and president of Science Servvoe, 
paid a tribute to the late £. W. Scripps and to Dr. 
William E. Ritter, of the University of California, as 
co-founders of Science Service. “If Scripps was the 
Charlemagne who could do all this with a high hand, 
Bitter was the Alcuin who advised him.” Attention 
was also called to the part taken in the foxmding 
the service by Drs. George E. Hale, Robert A. MiUi* 
kan, A. A. Noyes and Yemon Kellogg and tha iiival^ 
uable work of the first director, Dr. Edwin E. Slosaon. 

Then, in rapid euoceseion, the seientists and news¬ 
paper men voiced their opixiions and soggesitioas. 

Dr. Simon Flexner, director of lahoratodes 
Boflkefdler Institute for Medical Beseareh, New 
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City, spoke of the need for more than ordinary pre- 
oaation in handling medioal news, and st^ggested the 
advisability of submitting all items to an advisor well 
qualided in medioal science before publication. 

Dr. Karl T. Compton, president of the Massachu¬ 
setts Institute of Technology, expressed the wish that 
scientific institutions and organisations might '^feed 
in’* important and desirable news items, so that they 
may receive prompt and adequate public notice. 

Dr. Frank B. Jewett, president of the BeU Tele¬ 
phone Laboratories, spoke on the necessity of inform¬ 
ing people not only on new scientific discoveries but 
on scientific method and outlook as well. The rulers 
of the world ore uninformed of the natural forces 
that control the world, he said, and much of the 
present crop of disastrous l^ialature is such simply 
because it runs counter to natural laws. If it is to be 
avoided and wise laws passed, the lawmakers must be 
given the information they need. 

A. H. ICirchhofer, editor of the Buffalo Evening 
News, spoke as a representative of the press. He 
asked for more mutual tolerance and patience between 
scientists and newspapermen, and expressed the be¬ 
lief that news stories on scientiflo subjects would bo 
more satisfactory both to editors and to scientists if 
the Utter would give intelligent reporters their 
cooperation. 

Dr. John C. Merriom, president of the Carnegie 
Institution of Washington, after warning newspaper¬ 
men against trying to make “good copy” and big 
headlines out of researches still in the discussion stage, 
concluded with the suggestion that the knowledge of 
interest by the public in such unfinished problems may 
stimulate scientists to express their findings more 
dearly and understandably when they finally reach 
them. 

Dr. A. A. Noyes, director of the Gates Chemical 
Laboratory of the California Institute of Technology, 
made two suggestions: first, the desirability of making 
dear the evidential status of any announcement put 
forth as a news item; second, the possibility of using 
younger scientists in the various Uboratories and uni¬ 
versities as local correspondents. 

Professor E. B. Wilson, of Harvard University, 
called attrition to the differing aspects of the concept 
of accuracy, depending on the audience to whom a 
given fldentifio discovery or fact is to be presented. 
Details that ore afaaolutdy essential before a group 
of soieatistB may only befog the picture if they are 
tiaed before a Uy audience, and thus destroy instead 
of Bkake for aoonraey in the image that gets into the 
mtnds destined to receive it. 

Dr. Ghoriea Q. secretary of the Smithsonian 

InstUntibak, regUterod strong approval of a new Sd- 
mw 8;^^ the distribution of low-priced 


phonoiH^aph records giving brief talks by leading sci¬ 
entists, and expressed the hope that further issues of 
this sort would be made. 

Dr. W. P. G. Swann, director of the Bartol Be- 
scarch Foundation of the Franklin Institute^ Phila¬ 
delphia, voiced his faith in the ability of “the man in 
the street” to understand soiezice if it is properly pre¬ 
sented to him. “1 would much rather talk about rela¬ 
tivity to an intelligent lawyer or an intelligent clergy¬ 
man than to a bad physicist,” he said. 

Dr. Francis Q. Benedict, director of the Nutrition 
Laboratory of the Carnegie Institution of Washing¬ 
ton, in Boston, stressed the desirability of care and 
accuracy in reporting medical discoveries, because of 
the great immediate importance of these to human 
life, and the possible lamentable consequences of even 
apparently minor error. 

Dr. Paul B. Hoyl, of the U. S. Bureau of Stand¬ 
ards, suggested that general summaries or reviews of 
progress in science might be well received, and would 
be useful to scientists as well as to the lay public. 

Professor A. E. Kennelly, of Harvard University, 
called attention to possible errors of impression that 
readers might receive if undue emphasis is placed on 
the wrong point in reporting a scientific discovery or 
event. He also made a plea for the expression of 
quantitative results in the metric system, which he 
termed “the international language of science.** 

Professor Charles B. Stockurd, of Cornell Medioal 
College, reinforced previously expressed pleas for a 
high degree of accuracy in reporting medioal news. 
He further suggested the desirability of explaining 
properly how animal experimentation is used in work¬ 
ing out medioal advances, as a counter to anti-vivi¬ 
section propaganda. 

Professor Joel H. Hildebrand, of the University of 
California, expressed his desire that science articles 
intended for the general public give not merely the 
news of discoveries but that they also stress the im¬ 
portance of the scientific method in thinking and 
working. 

Dr. T. Wayland Vaughan, director of the Sciipps 
Institution of Oceanography, La Jolla, California, de¬ 
clared that his relations with the press had always 
been satisfactory, because he was willing to meet in¬ 
telligent newspapermen half way. He recommended 
cooperation to his fellow-scientists. 

Professor Richard M. Field, Princeton Univwsity 
geologist, called attention to the natural interest of 
the public in the economic aspects of science, and in 
economic questaona generally. 

Dr. F. P. Keppel, president of the Carnegie Corpo¬ 
ration, commended Sdenoe Service for having “stuck 
to its last,** and said he hoped it would eoutmue to 
do 80 . 
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Dr. F. G. Cottrell, chemist and inventor of the pre¬ 
cipitation process, laid fresh emphasis on the necessity 
of presenting science as news to newspapers* 

Capt. J. F. Hellweg, of the U. S* Navy, spoke 
briefly on “what should not be printed/^ 

Professor Knight Dunlap, of the Johns Hopkins 
University, contrasted conditions in science news re¬ 
porting since Science Service entered the fleld with 
what they were before that time, and expressed the 


hope that this organisation would continue its work 
independently, not only for the work it is doing itself 
but for its stimulating effect on the science reporting 
of the other newspaper syndicates. 

Dr. W. H. Howell, of the Johns Hopkins Medical 
School, chairman of the executive committee of Sci¬ 
ence Service, closed the discussion with an expression 
of tbanlis to his fellow-scientists for their coopera¬ 
tion in the work of Science Sejwice. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A CRITIQUE OF THE SERIAL DILUTION 

METHOD FOR QUANTITATIVE DETER¬ 
MINATION OF BACTERIOPHAGE 

Tbb two current methods for quantitative deter¬ 
mination of bacteriophage are the plaque count and 
the serial dilution technique. The latter procedure 
involves testing successive dilutions of the lytic prin¬ 
ciple for ability to produce visible lysis of a broth 
culture of susceptible bacteria. The final effective 
dilution is assumed to contain at least one phage 
particle and the litre of the original lysate is cal¬ 
culated upon this basis. 

For the plaque count, phage dilutions are plated 
upon a substrate of susceptible organisms. The re¬ 
sulting punched-out, bare areas in the surface growth 
are considered to represent the loci of single phage 
particles. Their number, together with the dilution 
factor, should theoretically furnish a simple means 
of estimating the total phage/ml. in the sample. 

That agreement between the two methods above out¬ 
lined is far from satisfactory for quantitative work is 
apparent from a survey of the literature. Further, 
the use of either procedure alone does not permit of 
accurate comparative determinations. In the case of 
the plaque count it has been pointed out by Bronfen- 
brenner * that there are several factors not amenable 
to ready control which effect the formation of plaques; 
consequently, checks are difficult to procure. 

The serial dilution technic presents similar limita¬ 
tions. Clark® has analyzed the method upon purely 
statistical grounds and concludes that with a dilution 
factor of 0.1 only 60 per cent, of parallel runs on 
the same solution should give an identical end-point. 
It is shown in the present paper that some of the 
difficulties encountered in practical application of the 
method are explicable on the basis of the kinetics of 
the bacterium-bacteriophage reaction. 

The chief points established regarding the mechan¬ 
ism of phage action, as exemplified by susceptible 
Staphylococci growing in the presence of anti-Staphy- 

1 J. Bronfenbrennor and C. Eorb. J. Sxp. Med,, 42. 
483, 1926. 

» J. BronfenbTOimeT and C. Kerb, Proo, 8oc, Exp, Biol, 
and Med,, 21, 316, 1924. 

dark, J, Oen, PhyHoL, 11, 71, 1927. 


h)OOccus phage, may be briefly summarized os follows: 

(1) Phage formation is conditioned by bacterial 
growth.* 

(2) The percentage rate of increase in phage is 
proportional to the percentage rate of increase of bac¬ 
teria, i.e., 

Pdt^ Bdt. 

(3) Phage accumulates within the bacteria, mean¬ 
while maintaining equilibrium with phage in the broth 
outside the cells, until a certain concentration of phage 
per bacterium is attained, when lysis ensues. There 
is thus a definite lytic threshold,** ® 

(4) Phage is distributed between susceptible cells 
and the fluid medium in two ways depending upon 
whether the bacteria are alive or dead. With live 
cells (resting or growing) distribution is of normal 
type and diffusion of phage, into or out of the organ¬ 
isms, proceeds according to a definite quantitative re¬ 
lationship. If the cells are dead, however, they ad¬ 
sorb phage irreversibly and equilibrium may be repre¬ 
sented in terms of the Freundlich adsorption isotherm 
equation.® 

The purpose of the serial dilution procedure is to 
ascertain the highest effective phage dilution capable 
of initiating visible lysis in the test suspension and 
consequently the technique has been assumed to i^t 
upon a qualitative test for the presence of phage. 
However, in the case of the oiganism and phage 
studied, the qualitative test is conditioned by definite 
quantitative factors and in effect does not determine 
whether phage is present or absent in the higher dilu¬ 
tions but rather whether or not a certain minimum 
quantity of phage is present. This amount is not 
constant but varies with test oonditions. 

Consideration of two oases will clarify the above 
statement. Keeping in mind the dependence of lysis 
upon development of a certain high intracellular con- 

e A. P. Krueger and J. H, Northrop, J. Oen, PhtrsicZ., 
14 (No. 2L 223, 1930. ^ 

s J. H. Northrop and A. P. Krueger, J, Con, Physiol^ 
(in press). 

• A. P. Krueger, J, Oen. Phyeu^., 14 (No. 4), 49ft, 
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eentration of phage per baoterium, it follows that 
with a large initial concentration of phage ([P]»), 
the initial concentration of bacteria ([B]«) may be 
varied within rather wide limits and lysis will still 
occur. That is, relatively few cell divisions will result 
in the production of enough phage to raise the phage- 
bacterial ratio to the lytic level. This has been dem¬ 
onstrated experimentally,* 

On the other hand, if [Pjo is small as must obtain 
in the last few tubes of the aerial dilution set-up, it is 
clear that the magnitude of [B]o will considerably 
influence the outcome. A certain minimal number of 
cell divisions will be required to raise [Pj to the efTec- 
tive threshold for lysis and if [B]o is too large the 
organisms will enter the maximal growth stationary 
phase before such a condition is realized. For a 
given small [P]« there thus exists a maximal [BJ® 
beyond which lysis can not be expected to occur. 
Again, experimental confirmation is direct. With 
[P]o small and constant in a series of tubes, succes¬ 
sively larger [BJ^'s are added under conditions de¬ 
scribed in previous work.* Cellular dissolution re¬ 
sults in all the lower members of the series up to a 
certain point beyond which the suspensions do not 
clear. 

That phage may have been present in the uncleared 
tubes can be demonstrated by filtering these suspen¬ 
sions and again seeding them with identical [B]®*8. 
Frequently two or three of the second scries will lyse, 
indicating that phage was originally present but in 
sueh small amounts that the lytic threshold was unat¬ 
tainable. However, bacterial reproduction resulted in 
an appreciable increase in [P] (proven by direct 
titration) and the second passage upon susceptible 
organisms developed a concentration adequate for 
lytio action. 

Since development of the lytic end-point depends 
upon the initial concentration of bacteria used in 
seeding the test aeries, the serial dilution technique 
os usually carried out presents a potential source of 
error. The customary assumption that the final eflPeo- 
tive dilution contains one phage particle and the un- 
lysed tubes no such particles is substantially in error 
and it should be recognized that the titration data can 
not be expressed accurately in terms of actual lytio 
particles. Most work does not necessitate absolute 
enumeration. Nevertheless, in order to make even 
comparative quantitative determinations of phage, 
[Bjo should be carefully controlled. 

At least one other factor significantly influences 
the test; namely, the percentage of dead bacteria 
present in the suspension. Dead cells adsorb phage 
quickly, irreversibly and in relatively largo amounts 
under ordinary teat conditions.’ Hence their presence 
will delayi and may readily prevent altogether, the 


development in live cells of the critical lytic P : B 
ratio. Dead cells can not be entirely excluded, but it 
is rational to limit their numbers to a small and rather 
constant percentage of total cells by employing young 
cultures of the same age. 

The writer has described a method for comparative 
quantitative phage determinations possessing none of 
the objections to which the plaque count and serial 
dilution technique are open.*^* ® The procedure is 
based upon a relationship between [P]# and the time 
of lysis predicted by kinetic analysis of the bactorium- 
bacteriophago reaction.* Experience with over 200 
routine titrations has demonstrated that [P] can be 
determined with an accuracy of ± 3 per cent. 

A. P. EaiUEGKB 

University or Cauifornta 

A SIMPLE METHOD OF REARING AND 
MOUNTING HOOKWORMi LARVAE 

In an effort to partially meet the demands for suit¬ 
able and adequate laboratory materials for students 
in biology, the writers have developed a simple 
method of rearing and mounting hookworm larvae. 
While the procedure is in part a modification of older 
methods the technique is very simple, requiring little 
or no special equipment, and is thus an improvement 
over the older methods. It is possible by this method 
to supply large numbers of students with living and 
mounted specimens of this important human parasite 
with a minimum amount of trouble to the instructor. 
This is especially true in the Southern states, where 
hookworm reserv'oirs are relatively easy to locate. 

Rearing 

The usual method of mixing infected feces with 
powdered charcoal in the proportions of approxi¬ 
mately two parts of charcoal to one part of feces 
was used in rearing larvae. Both animal and plant 
charcoal were used with equally good results. Suit¬ 
able containers, such as flat-bottomed watch glasses, 
were filled with the charcoal mixture and placed in 
larger shallow pans containing water about one 
fourth of an inch deep. Each pan was then covered 
with a plate of glass and the material was incubated 
at room temperature until the larvae reached the de¬ 
sired stage. 

Two general methods of isolating larvae were used. 
In the first method the material remained undisturbed 
for a week or ten days until many of the infective 
larvae had migrated from the fecal material into the 
surrounding water. The water was then strained 
through several layers of cheese-cloth into a specially 
arranged funnel, and the lower contents of the fun- 

T A P. Krueger, Gm, Fhysioht 13, 667, 1980. 

®A. P. Kmoger, Scienob, Ixxii, 187S, 507, 1980. 

1 Need tor tmerioams * 
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nel drained off after a period of 6 to 10 hours* The 
second was a modification of BaermanV method to 
permit the isolation of larvae at any stage of their 
development. In this procedure a heavy wire was 
bent into a circle of such diameter as to fit into a 
large funnel and rest on the sides about two inches 
from the top. Four layers of cheese-cloth were 
stretched over the wire ring with the edges of the 
cloth raised so as to form a crude fiat bottomed bag. 
The watch glasses containing the fecal material were 
inverted on the bottom of the bag; it was then fitted 
into the fimnel which contained enough water to 
cover the watch glasses. The funnel was equipped 
with rubber tubing and a stopcock at the lower end 
and was mounted on a suitable stand. This arrange-* 
ment of the funnel was the same as that referred to in 
the first method of isolation. 

The larvae that collected over night in the stem 
of the funnel were drawn off through the stopcock 
into vials about one inch in diameter and two or more 
inches deep. The larvae rapidly settled to the bottom 
and could be obtained in large numbers for class¬ 
room study or fpr mounting. The writerSi using a 
single drop of material, have observed more than 
forty individuals in the same field of a 100-magniflca- 
tion compound microscope. 

Vials of living larvae were kept in the laboratory 
for about three we^; they could be kept for longer 
periods. It was necessary, however, to pipette most 
of the water off and replace it with fresh water daily 
to prevent the larvae from dying. 


Mouxteiho 

In preparing larvae for alcohol was 

used as a killing and hardening agent. Most of the 
water was drawn out of the vial and the vial filled 
with 5 per cent, alcohol. After standing fifteen 
minutes, the 5 per cent, alcohol was replaced with 70 
per cent, alcohol. The larvae were hardened within 
two hours and remained in this solution, in good con¬ 
dition, for more than two weeks. 

The larvae were mounted by transferring a drop 
of material from the bottom of the vial to a slide. 
The alcohol on the slide was immediately ignited and 
allowed to bum off, thereby affixing the larvae. The 
mount was then placed under a pair of binoculars and 
any large pieces of debris were removed with a needle, 
after which the larvae were covered with Delafield's 
Haematoxylin. After staining 10 to 15 minntes, the 
excess haematoxylin was fiuahed off with water run¬ 
ning slowly from the tap; only a few seconds were 
required for the wasliing. The slide was again placed 
under the binoculars to see that the desired depth 
of color had been obtained, and was allowed to dry 
thoroughly. The larvae were then mounted under 
balsam in the usual manner. 

Congo red, Orange G and alum cochineal were also 
used successfully as stains, but the larval structures 
were more distinct when haematoxylin was used* 

F. S. Aiunt 
Eogeb EjxaPt 

DXPAaTMXKT or ZoOLOGT-ENTOKOIiOOT, 

Alabama Polyteghkio iNsrmrTX 


SPECIAL ARTICLES 


STIMULATIVE EFFECTS OF ILLUMINATING 
GAS ON TREES 

In an investigation to determine significant symp¬ 
toms of illuminating gas poisoning of shade trees a 
series of stimulation phenomena have been observed 
and recorded during February and March, 1932. The 
general features of these responses will be described 
briefly at this time since they may have application 
during the early spring in the detection of shade 
trees undergoizi^ the incipient stages of illuminatiiig 
gas injury. 

In the investigation so far, no attempt has been 
made to determine how small an amount of illuminat¬ 
ing gas will give responses in the plant material used. 
Entire potted treee, tree buds, tree roots, cuttings 
of shrubs and tree seeds have been subjected to com¬ 
plete atmospheres of illuminating gas and to atmos- 

BG. Baemaii, *'tlber Ankylostomiasis deren Ausbrrit- 
ungsbedingtmgen duroh die Bodenlnfectlon und dm^en 
Bdukeoipfuiig.^' Oeneeskundig Tijdschrift voor Nedor- 
Ismdteh-liidie, 67, 679-673, 1917. 


pheres containing 10 per cent, to 40 per cent, of this 
gas by volume. The commercial product of the New 
Haven Gas Light Company was used throughout 
This gas is a mixture of coke-oven gas and water 
gas. 

When small potted dormant black oak, red oak and 
catalpa trees were subjected in a closed ash can to 
an atmosphere containing approximately 20 per cent 
of illuminating gas for 24 and 48 hours, respectively, 
and then placed in a greenhouse, the buds of the 
gassed trees b^an to swell and the leaves to unfold 
weeks before similar control trees showed any bud 
activity. The exact gain in time cannot be stated as 
yet because the control trees at this time (a p^od 
of 4 weeks) are sUll donxiant 

When test-tubes filled with illummating gas vMre 
sealed over the dormant terminal buds of potted red 
and black oak trees for one and two days, respeetiv^, 
active bud development and foliage pi^aetion 
observed weeks in advance of these responses }n 
trol trees* The buds of Ike ixnitrol trees srefe# 



mt fl, 


BCIBNCW 


497 


«aaed in test-tubes in an atmosphere of air. Buds 
encased for 4 and 8 daysi reapeetivelyj in illiuninating 
gwi were inhibited in their development or killed. 

When the roots of dormant, potted red and black 
oak trees were washed free of soil and sealed in an 
atmosphere of illuminating gas with the stems and 
buds exposed to greenhouse air, the buds were 
hastened into active growth 3 to 4 weeks before those 
of control trees whose roots were sealed in an atmos¬ 
phere of air. The roots of the gassed oak trees 
developed a large number of hypertrophied leuticels. 
Ailanthus trees treated in a similar manner did not 
show hypertrophied lentioels; the tap-roots of these 
trees split wide open due to the proliferation of 
parenchymatous cells. Information upon the be¬ 
havior of the roots of American elm, Norway maple, 
sycamore, cataJpa, white pine, red pine and bald 
cypress in atmospheres of illnminating gas has also 
been obtained. 

When the soil-free roots of foliaged red and black 
oak trees were subjected to a sealed atmosphere of 
illuminating gas for one day and then repotted in 
soil, a slight wilting of the leaves occurred, followed 
by complete recovery. However, when the roots were 
so exposed for 2, 3, and 7 days, respectively, marked 
epinastio growth of the oak leaf petioles occurred 
and wilting of the tips and margins of the leaves 
took place. Within a few days, drying of the wilted 
tissue was observed together with a complete loss of 
leaf pigments proceeding from the distal ends of the 
leaves to the basal ends. 

When dormant cuttings of Forsythia and lilac were 
enclosed in an atmosphere of illnminating gas for 
periods of 15 minutes up to 4 days, the shorter ex- 
posuree hastened flower and leaf bud development 
and opening. The longer exposures inhibited or killed 
the terminal buds. In several experiments, gassed 
Forsythia cuttings developed few or no flowers but 
the leaf buds developed first and produced apparently 
normal leaves. At this time, a month after the ex¬ 
posures of the cuttings of Forsythia and lilac to gas, 
the cuttings exposed the longest periods are develop¬ 
ing leaves from the lower buds and callus develop- 
nient is proceeding at the bases of the cuttings. The 
control cnt'tings have shriveled and died. 

When dormant acorns of red, scarlet and black oaks 
were subjected to an atmosphere of illuminating gas 
for periods of 6 houis up to 4 days, respectively, a 
alight dowii^ of the rate of germination of the red 
oak acorns gassed the longest periods was observed. 
!tbe black oak aooms, apparently the most dormant 
pi the group, were ^tinotly hastened in their rate 
ol the longest exposures to illuminat- 

is being continued with the object 


of determining the constituent or constituents of 
illuminating gas that may be responsible for the 
several plant stimulation responses recorded. Par¬ 
ticular attention will n to a study of the effects 

of known mixtures of oxygeo , carbon dioxide and 
ethylmie upon trees. 

Caul G. Deubbr 

OsBoau Botanical Labobatobt, 

Yalb Univebsity 

OBSERVATIONS ON TASTE BLINDNESS 

It has been noted by Fox^ that individuals vary to 
a remarkable degree with regard to their capacity to 
taste pora-ethoxy-phenyl-thio-urea, 40 per cent, of 
the individuals he examined failing to find the sub¬ 
stance bitter. These observations have been confirmed 
by Blokes)ee^ and Snyder.® 

The latter two authors found that this difference in 
reaction to taste is inherited and that, genetically, 
taste deficiency is due to a single recessive gene (Sny¬ 
der). In an examination of 100 families Snyder finds 
nine in which both parents and all the 17 children 
failed to perceive the bitter taste, and Blakeslee re¬ 
ports three matings with eight children, all of whom 
were non-tasters. The suggestion is also made that the 
test may be used in cases of disputed paternity in the 
same way as the blood groups (Blakeslee). 

The findings quoted led to an investigation on 
posaibJe racial differences as regards taste blindness. 
We have examined the incidence of tasters and non- 
tasters among American Indians at the Haskel In¬ 
stitute in Lawrence, Kansas. One hundred and eighty- 
three full-blooded Indians were tested, and of these 
6 per cent, were non-tostcrs. Among 110 Indians 
with some white admixture there were 14, or 10.4 per 
cent., non-tasters. The incidence of non-tasters among 
the white population (150 individuals) in Lawrence, 
Kansas, was 42 per cent. The latter figure is to be 
compared with 32.2 per cent, non-tasters among 283 
white individuals (Blakeslee), and 31.6 per cent, non- 
tasters among 440 white individuals (Snyder). 

These results indicate another property in addition 
to the Landsteiner blood groups and the factors M 
and N which differ considerably in frequency in the 
American Indians, as compared to that of the white 
population.^* ^ 

I A. L, Fox, Science, 78, supplement, p. 14, April 17, 
1981. 

s A. F. Blakeslee and M. B, Salmon, Eugenioal Ke%ce, 
16, 10«, 1931. 

* Lu H. Snyder, Soienee, 74, 151, 1981. 

•A. F, Coca and O. Delbert, Jour, /mmimoZ., 8, 478, 
1923. 

>L. H. Snyder, Afh. Journ, Phys, AnthropoU, 9, 283, 
1026, 

• 0. Nlgg, Jour, Jmmunol, 11, 310, 1026. 

▼ K. Landstebter and Fh. Levine, Jour, ImmaAoZ., 16. 
128,1620. 
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In addition it may be of interest to put on record 
the results of tests in two among a number of families® 
examined in which the results vary from those al¬ 
ready published. 

In one family both parents found the substance 
tasteless in each of three different tests, the father 
stating on two of these occasions that the substance 
was not at all bitter but only very slightly sour. Of 
the six children tested, five found the substance to 
be very bitter, the sixth child reporting the substance 
to be tasteless. On a retest of two of the children 
(one of whom was a non-taster), the results were con¬ 
firmed. 

In the second family the father found the sub¬ 
stance to be very slightly bitter, remarking that he 
hardly would have noticed the taste. The mother 
found the substance tasteless. Of the six children 
tested, four children, the two oldest and two young¬ 
est, reported the substance to be tasteless, while two 
children, nine and seven years, respectively, found it 
to be bitter, in one case very bitter. 

The parents and the children in each of the two 
families seemed to be quite intelligent and their re¬ 
sponses to the test were definite. In neither of the 
two families was any suspicion of illegitimacy, either 
from the history or from blood tests. 

It may be worth while mentioning that in his study 
Blakeslee found individuals who did not perceive a 
bitter taste but noticed a taste of another sort. 

Philip Lbyintc 

New York 

Arthur S. Anderson 

IjAvntKNCE, Kansas 

THE DISTRIBUTION OF CAECAL 
SPIROCHETES 

Foli^wino the studies made on spirochetes in 
chickens,^ further observations have been made on the 
distribution and morphology of these organisms. The 
caeca from recently killed ducks, turkeys, guinea-hens, 
geese, squabs, lambs, calves and pigs were obtained 
and studied. Examinations of oaecal contents and 
scrapings of caecal walls mounted in Ringer's solution 
were made by means of dark-field illumination. Films 
of caecal scrapings were stained by the potassium 
permanganate-gentian violet method of staining 
spirochetes.® All specimens of duck caeca examined 
showed the presence of spirochetes—^long active tre¬ 
ponemas, also small delicate treponemas, spironemas 
and the fusi-spirochaeta types. In several specimens, 
still warm, these showed extreme activity and indica¬ 
tions of transverse division. In turkeys the various 

8 For some of these families we are indebted to Dr. A. 
S. Wiener. 

iAmer. Joyr, Eyg., Vol. xU, 8 , 637-668, November* 
1930. 

t Bgwucb, VoL IzU, 1863, 276, Septomber 12, 1930« 


forms of spirochetes were also present in all caeca 
examined. The same was also true of guinea-hens. 
The specimens of caecal scrapings from geese was 
markedly different, showing only an occasional spiro¬ 
chete, and many specimens showed none. Squabs 
showed no spirochetes in the intestinal tract at any 
point, and caeca were absent. The fresh warm caeca 
from lambs and calves were negative for spirochetes. 
In the caeca from pigs there was a variation, but in 
general spirochetes were only occasionally present in 
the specimens obtained. 

The organisms observed in ducks, turkeys and 
guinea-bens appeared morphologfically like those pre¬ 
viously reported in the chickens—the treponemas be¬ 
ing up to 0.5 micron in width and varying to about 
7 microns in length. The organisms have closely 
wound spirals, pointed ends, and exhibit great ac¬ 
tivity, The spironema type is more loosely coiled, 
0.75 to 1 micron in width and up to 10 microns in 
length, has pointed ends, is flexible, but does not 
possess the great activity of the treponemas. The 
fusi-spirochaeta forms previously described in chickens 
were also observed in all specimens containing 
spirochetes. The specimens of turkey and guinea- 
hen caeca showed the latter forms in especially large 
numbers and in a highly active state. 

For a morphological study of spirochetes, such as 
is at present in progress, there is no difficulty what¬ 
ever in obtaining suitable material, since these or¬ 
ganisms may be obtained from a variety of birds. 
According to our present knowledge, they appear to 
be non-pathogenic. Although a detailed report on 
morphological observations is not completed, it might 
be mentioned that specimens of warm caecal scrapings 
mounted on a slide (in Ringer’s), with a vaseline- 
sealed eoverslip, and kept in a constant temperature 
chamber at 36° to 38° C., will still show forms of 
spirochetes, somewhat active after two months, in ad¬ 
dition to the granular and other forma commonly ob¬ 
served.® 

Miknis B. Harris 

The Johns Hopkins Univeebitt 
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THE FAD AS A FACTOR IN BOTANICAL 
PUBLICATION 

By Dr. NEIL E. STEVENS 

BUREAU OP PLANT INDUSTRY 


If^ as Pope and many others have asserted, *'the 
proper study of mankind is man,'' botanists may ooca- 
eionally study botanists and no apology is needed for 
adcing this botanical society to direct its attention to 
one of the manifestations of botanical psychology. It 
is obvious that all we know abont plants comes to us 
through the medium of the botanical mind, and in 
stndyitig the botanical publications of any period, it 
is important to know what botanists were thinking 
bdsout at that time. Por, much as we may dislike the 
Idea, we must admit tiiat the eouduaions which in- 
yestigatom ^w from their ednemtions, x>erhaps 
file Krtraervationa tiiemBClvas, or at least ^ ki^ 
df obseorvations they ans most lik^ to mi^e and to 

of the retitiiig prestdeut of the Botanical 
of Wai^dagten, B. 0. 


publish, are influenced by what others are observing, 
publishing and talking about. 

In the work of the Plant Disease Survey we deal 
constantly with observations made by others, and in 
an attempt to study the relative incidence of disease 
at different periods it becomes of first importance to 
discover what particular diseases were in fashion and 
thus most likely to be noticed at any given time. It: 
was, then, this practical necessity which led me to* 
spend a good deal of time during the past year in re¬ 
viewing American botanical literature. Some of the 
ittcidmital results of this study I wish to diseuaa to* 
night. To avoid wearying you beyond endurance I 
have confined the statistical portion of this paper to 
the last 60 years, 1861 to 1930, and to the fbllawbg 
representative American publioationa: StdleHn of the 
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Torrey Botanical Club, Botanical Gazette, Phyto^ 
fuzihology, American Journal of Botany and the 
botanical material contained in the ecieutiho publica¬ 
tions of the U. S. Department of Agriculture, includ¬ 
ing the Journal of Agricultural Research and the Con¬ 
tributions of the U, S. National Uerbarium in so far 
as these represent the work of the members of the 
Department of Agriculture. 

I am aware of course of the immense volume of 
American botanical matter outside of this list and of 
the still greater volume outside of the United States, 
but the material chosen is merely illustrative, and I 
must bear in mind the necessity of having enough 
people left at the conclusion of this paper to elect 
officers. 

The curve® which gives the total pages of botanical 
matter exclusive of reviews and abstracts in these 
publications indicates an increase so great as to 
eliminate any question of observational error. From 
a paltry 259 pages in 1881, we attained in 1929 an 
all-time American high of 6,284. To be sure, the 
botanical output, like the stock market, broke sharply 
in 1930, and the curve of increase seems to lose some 
of the steepness after 1918 or 1919. Nevertheless, 
this output, especially when viewed against a back¬ 
ground of other special journals, experiment station 
publications and foreign literature in many languages, 
presents an aspect which is little less than appalling. 

Of what does this mass of botanical print consistt 

Its composition varies from year to year as a little 
study or even reflection will speedily reveal. 


Spacs Dkvoted to Vakious Lines op Botany in thi 
American Publications Listed in the Text 


Year 

1 

Total pages | 

Approximate per cent. 

given to 

of total 

pages 

Systematic 

botany 

Morphology 

Physiology 

Ecology 

Pathology 

1881 

269 

85 





1890 

640 

61 

5 

2 


24 

1900 

1,926 

34 

9 

6 

1 

33 

1910 

3,342 

33 

8 

6 

6 

11 

1920 

4,437 

9 

11 

18 

6 

29 

1930 

3,841 

10 

13 

26 

1 

41 


Taking 1881 and the succeeding decimal years as 
examples we And that of the 250 pages published in 

a The paper was illustrated by a series of charts show¬ 
ing the volume of publication on various phases of botany 
during the period 1881 to 1930, The general trend of 
these ourvee is indicated in the text with sufficient detail 
to be easily followed by any one familiar with American 
botanical literature. 


1681, 85 per cent, was systematic botany, including 
work on local floras. In 1890, of a total of 640 pages, 
systematic botany made up 61 per cent., pathology 
24 per cent., all about diseases due to fungi, mor¬ 
phology 5 per cent and physiology 2 per cent In 
1900 there was a total of 1,926 pages, of which sys¬ 
tematic botany occupied only 34 per cent,, morphology 
and physiology 9 and 6 per cent, respectively, while 
there was 1 per cent, of ecology and 33 per cent, 
pathology. The figure for ecology is unusually low 
and that of pathology unusually high, as 1900 seems 
to have been an exceedingly favorable year for pa¬ 
thology. Ten years later, out of a total of approxi¬ 
mately 3,300 pages, 33 per cent, was systematic botany 
and 8 per cent, morphology, about 6 per cent, each 
physiology and ecology and 11 per cent, pathology. 
In 1920, of a grand total of 4,437 pages, systematic 
botany made up less than 10 per cent., morphology 
11 per cent., physiology 18 per cent., ecology 6 per 
cent, and pathology 29 per cent., two thirds of which 
was about fungus diseases. Last year, out of a total 
of 3,841 pages, systematic botany had about 10 per 
cent., morphology 13 per cent., physiology 26 per 
cent., and pathology showed 41 per cent. The appar¬ 
ent slump in ecology is largely due, no doubt, to the 
establishment of an independent journal for papers in 
this branch of botany and zoology. 

What causes these differences? Why, for example, 
do systematic papers make up only about 10 per cent, 
of the total botanical material which appears in these 
standard journals? I realize, of course, that many 
good systematic papers appear outside these series 
and that the decline is in part relative, but no one 
will contend that systematic botany occupies any¬ 
thing like the position it did fifty or even thirty years 
ago. No one will maintain either that the necessity 
for systematic work is past. Nor am I convinced 
that brains capable of serious taxonomic studies are 
no longer produced in America. I have heard various 
reasons advanced to account for this obvious decline, 
among others, that the systematiats have made them¬ 
selves ridiculous by describing numerous scarcely dis¬ 
tinguishable ^^species’’ by endless changing of names 
and bickering about nomenclatorial rules. It has also 
been argued seriously by competent botanists that 
taxonomic work has been rendered more or less futile 
by the concept of evolution and that systematic botany 
depends for its existence on a belief in the fixity of 
species. However much weight these considerations 
may have, it seems to be the fact that taxonomy is 
out of fashion just os truly, if not quite so oompletdy, 
as snuff. 

The question just raised may fairly be rerversed 
and injury made as to why mozphology, physiology 
and pathology did not occupy larger places in Ameri- 
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oan botany in 1881. From a tonch lon^^er list I will 
cite a number of disooverieB or linea of work pub- 
lisbed between 1859 and 1869 well within the range 
of facilities then available in the United States and 
sufficiently striking to have defected a substantial 
fraction of botanical interest but for the existence 
of strong inhibiting influences. 

1859 The **Origin of Species/' from which the study 
of structural adaptationsi mechanisms of pollina* 
tion, distribution of seeds, and related problema 
received a groat impetus in Europe. 

1861 Pasteur's discovery that yeast and several species 
of bacteria wore able to live in the absence of 
oxygen. 

1863 Max Schulze's demonstration of the identity of 
protoplasm of plants and the so-caUed ‘‘sarcode" 
of the animal physiologists. 

1863 Work of Sanio on the process of secondary thick¬ 
ening of the axis of the Dicotyledons and Coni¬ 
fers. 

1804 Do Bary'fl doraonstration of the hetoroecism of 
the stem rust of wheat. 

1860-5 Sachs' work on photosynthesis and especially the 
application of the iodine test for starch. 

1866 Darwin's stutly of climbing plants. 

1806 l^achs' great work, ^ ‘ Experimental-physiologie 
der Pflanzen," was published. Yet plant physi¬ 
ology did not get fairly under way in the United 
States until about 1890. 

1867 Hildebrandt as a result of crossing yellow and a 
dark brown race of maize noticed xenia, al¬ 
though he did not call it by that name. 

1868 The first edition of Sachs' ‘^Lehrbuch." 

1868 Williamson's first memoir on the coal measures. 
1809 Darwin's work on heterostylism. 

To the question as to why physiology was not more 
vigorously pursued in the United States fifty or sixty 
years ago, one is tempted to repeat that it was out 
of fashion at that time. Possibly the Victorian botan¬ 
ical mind recoiled instinctively from the study of the 
life processes and sexuality of plants. Speaking more 
seriously, tlie influences which kept American botany 
in the face of all this distraction almost exclusively 
on the single track of the taxonomy of flowering 
plants must have been profound. First of all, of 
course, was the exploration urge. We were then at 
the period when the finding of new things in the field 
took precedence over all other activities, but together 
with this, emphasizing it and, I believe, extending the 
period, was the influence of Asa Gray, who, for a 
period of over thirty years, dominated American 
botany more completely than any one botanist is 
likely to again. So complete was this domination 
that even the systematic study of the lower forms of 
plant life was almost crowded out of the picture. 

The story of the change from this condition, which 
yon may designate as the emancipation from the 


fetters of the herbarium or, if you prefer, the degen¬ 
eration of American botanical science, is perhaps more 
easily traced in the graphs showing pages of publica¬ 
tion. And this may l^e a good time to emphasize again 
that I am not discussing facts but conceptions, not 
value of publications but volume of publications. 

Physiology, morphology and pathology are all 
represented, although, of course, very scantily in the 
first year included in this review. The first to ex¬ 
pand markedly was pathology. The flood of papers 
on plant pathology, especially on diseases due to 
fungi, followed closely on the perfection by Koch of 
the plate method of isolating bacteria and fungi, and 
the discovery by Millardet in France, of the effec¬ 
tiveness of copper and lime as an agent in the con¬ 
trol of downy mildew of the grape. Whether we 
have passed the crest of the curve of production of 
print on fungus diseases is, of course, problematical. 
But no doubt some of our colleagues would warmly 
welcome such a change and there are some indications 
of its approach. It may be a sign of the times that 
whereas we used some years ago to hear from 
mycologists much of the importance of mycology to 
phytopathology, the summer of 3930 found them in¬ 
sisting at Cambridge that mycology was entitled to 
consideration in its own right wholly independent of 
plant pathology. 

The story of the rise of physiology, morphology 
and cytology in the United States is largely the story 
of the importation, belated importation, perhaps, and 
the development here of botanical conceptions and 
methods already under way in Europe. In 1888 or 
1889, both physiology and morphology entered on a 
period of expansion which became more marked nine 
or ten years later. Ecology claimed a place in the 
American sun in the year 1899, three years after the 
publication of Warming^s great work. The “Sem 
Bot” of the University of Nebraska was engaged in 
a study which would have led to ecology before 1892, 
but the ciimbersome term they employed, ^'phyto- 
geography,’^ stood no chance against the shorter term, 
“ecology.” 

However, I am less concerned now with these large 
waves of interest than with the smaller wavelets 
which may fairly be designated as fads. I might 
point out, for example, that in the control of plant 
diseases we have passed through, during the last 
fifty years, a Bordeaux period, a lime sulfur period, 
a dusting period, and are now in an eradication and 
quarantine period. Of course Bordeaux and lime 
sulfur are still used, but they are no longer talked 
about. Our most recent pathological fad is obviously 
that on virus diseases, which was launched by the 
work of Allard, 1913 and 1914, and reached what may 
be a crest in 1926. 
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Nor are other branches of plant science free from 
the influence of fads. Among American morpholog¬ 
ical publications during the period under discnasion, 
two conspicuous fads may be mentioned. The embryo 
sac fad which began about 1894 or 1895 and con¬ 
tinued to show considerable activity through 1916| 
but is now apparently practically over, and the 
chromosome fad, which got fairly under way in 1897 
and 1898, following Strasburger’s great generalization 
regarding the different numbers of chromosomes in 
the two generations of a plant, slumped to almost 
nothing in 1916-17-18, and is now enjoying a second 
run of popularity due apparently to the discovery 
that there is a connection between the number of 
chromosomes and the possibility of producing fertile 
hybrids in certain genera. 

In recent physiological papers the most noticeable 
fads, at least to the outside observer, are the study of 
hydrogen-ion concentration and the study of light 
relations. This last started by the publications of 
Gamer and Allard on the relation between duration 
of daily illumination and reproduction of certain 
plants. 

Are these Waves of Interest FadsT 

Webster defines fad as a ^liobby, whim, custom or 
amusement followed for a time with exaggerated zeal.” 

The International Dictionary elaborates this some¬ 
what and defines a fad as ^^a trivial fancy adopted 
and pursued for a time with irrational zeal; a matter 
of no importance, or an important matter imperfectly 
understood, taken up and urged with more zeal than 
sense.” I leave you to judge of the correctness of 
the term, but I can find no better English word. 

What Starts a Fad 7 

In the first place it seems to me, that in order for 
a real fad to start the stage must be set. Apparently 
there is no groat chance of a fad taking hold close on 
the heels of another one. It must wait until the col¬ 
lective botanic mind, or rather a portion of the botanic 
mind, has reached a condition approaching saturation. 
Note, for example, that the virus disease fad came to 
the relief of the phytopatbologists, as fungus disease 
publication was approaching 900 pages a year and 
that ecology came into the United States when taxo¬ 
nomic work was getting close to 1,000 pages a year. 
Ecology seemed to offer a man with systematic in* 
stinets a chance to do a little systematic work without 
being too critical about the literature and synonomy, 
and to do some local flora work under a new and 
attractive name. 

Given a favorable stage setting, the fad seems to be 
started by some discovery, paper or suggestion which 
is sufficiently different from the common run of good 
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botanical matter to attract attention, but not suf- 
fickntiy diflferent to prevent its being readfly under¬ 
stood. 1 may say, here, that I find the name of but 
one man connected with the inception of more than 
one fad. This is, of course, our fellow Washington 
botanist, H. A. Allard. I am credibly informed also 
that Allard is responsible for starting fads in the 
study of the synchronization of the stridulation of 
certain insects and the flashing of fireflies. Needless 
to say, I await with interest what this original mind 
will start next. 

The Next Fad 

I will not even venture to predict what the next 
fad will be. If I knew I should get out a paper on 
the subject immediately. A year ago 1 felt that we 
were well on our way to a fad for the study of peat 
bogs by the method of pollen analysis. But this, 
perhaps because it savors of fossil botany, seems to 
be thriving better in Europe than America. 

SoicB Potential Fads that Failed to Materulize 

It is, of course, perfectly possible for an outstand¬ 
ing, even a striking, achievement which attracts a 
good deal of attention to fail to produce a fad. I 
have never understood why Blakeslee's discovery of 
sexuality in the mucors did not start a fad. ‘Thysi- 
ologically balanced solutions” and "antagonism,” 
which were words to conjure with in 1906 and 1908, 
seem not to have caught the botanical imagination as 
did "length of day.” "Carbo-hydrate-nitrogen-ratio” 
apparently started no such fad as did "hydrogen-ion 
concentration.” One might reasonably have expected 
the outstanding success of Dr. Coville in developing 
the native blueberry and thus creating a new industry 
in the "barrens” of New Jersey to have aroused great 
interest in our uncultivated native fruits, but there 
seems to have been no great increase in such interest 

There are apparently certain lines of botanical iii<* 
vestigation which have never taken very vigorous root 
in American soil. Notable among these is, of course, 
paleobotany, which, in spite of a few very dis¬ 
tinguished workers and a wealth of available material, 
has never assumed a large place in American botanical 
work. 

What Stops a FadT 

The real answer to the question of why fads stop 
is that they do not, they merely cease to be fads, that 
is, each of them leaves some more or leas permaneni 
imprint or, to change the figure, influences the oame 
of botanical thou^t. On the other hand, we cei^ 
tainly do lose moat of our interest in subjeets bdSmw 
they become exhausted. One eiq;>lanation whiidi Fm-* 
fessor 6. W. WiUistoa used to urge wdth aome 
was that it was easier to pick up a new Um timn 
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master the literature of an old one. iVenty years ago 
he predicted that ecology would become as unpopular 
as taxonomy as soon as the literature was sufficiently 
volnminouB. 

You have all heard the students of taxonomyi both 
animal as well as plant, express grief, even exaspera¬ 
tion, that so iitUe attention is paid to their work. 1 
can see no help for this. Neither last summer could 
the owners of ^^Tom Thumb^' golf courses find any 
way to bring back the patrons who thronged their 
courses in 1930. I would urge those who find them¬ 
selves almost deserted in a no longer fashionable 
field of botanical effort to cease railing against fate, 
for, to quote Justice Holmes: 

The law of fashion is a law of life. The crest of the 
wave of human interest is always moving, and it is 
enough to know that the depth was greatest in respect 
of a certain feature or style in literaturo or music or 
painting a hundred years ago to be sure that at that 
point it no longer is so profound. I should draw the 
conclusion that artists and poets, instead of troubling 
themselves about the eternal, had better be satisfied if 
they can stir the feelings of a generation, but that is 
not my theme. 

The Dangers of the Fad 

The dangers of the fad are obvious. All investiga¬ 
tors are possessed more or less with what some one 
has called ‘^the devil of one idea.” When a group is 
so possessed we get something very like mob 
psychology, which results in an inevitable bias in 
observation and publication. Dlustrations of this 
will occur to each of you. Many of you will recall— 
at least from the reproductions in early editions of 
Wilson's book the “Cell”—that Quiginard described 
and illustrated centrosomes in the lily. It was soon 
apparent, or at least generally believed, that no such 
structures exist, but under the impulse of the fad for 
centrosomes they appeared real enough to this 
cytologist 

Some of you will recall or have noted in the litera¬ 
ture that Dr. T, J. Burrill, honored wherever path¬ 
ology is studied as the first to demonstrate the possi¬ 
bility of bacterial disease in plants, described, 

Mittrococcua toarfoattM, Burrill. Cells globular, single 
and in pairs, rarely in chains of several articles; .00002 
in. in diameter; movement oseillatory only. 

Thk organism he believed to cause the poisonous 
principle of speeies of Ehus and to be capable of 
penetrating the human akin and inducing the peculiar 
inSentmation which tidtes place. So enthusiastic was 
Bmijll over titiis imi^gmary diaeovery that he pub- 
ii^bod it in d^erent places. Those who in 1922 
dfW; ^ UnscAtiwiiM enthuainsm of the reeoguked 
of plant pathology over the praUminary and 


possitdy mlBtaken announcement of certain organ¬ 
isms in the cells of plants atfected with mosaic diseases 
were witnessing no new phenomenon. Similar en¬ 
thusiasm, if 1 may judge from the literature, greeted 
the alleged bacteria in poison ivy forty years earlier. 
In one of the great speeches of all time, Paul, stand¬ 
ing on Mars Hill, is said to have addressed an audi¬ 
ence “who spent their time in nothing else but either 
to tell or to hear some new things.” This is a condi¬ 
tion not wholly foreign to other audiences in other 
times, even American botanical audiences. 

The danger in this sort of publication is, however, 
more apparent than real. A wise and tolerant 
botanical public, realizing that these great investiga¬ 
tors were acting under the impulse of “fad 
psychology,” soon forgets these slips, and the careful 
reader of tomorrow, noticing in the pathological liter¬ 
ature of 1915 to 1925 an exceedingly large number of 
reports of virus diseases, will recall that virus dis¬ 
eases were all the rage in those days and will take 
these reports with more than a grain of salt. 

Just as a man in good general health who consulted 
a physician between 1910 and 1920 was predestined 
to be diagnosed as having appendicitis, so a plant 
which showed any unusual abnormality between 1916 
and 1925 was sure to be under suspicion of having 
some mosaic disease. Five years ago we were busily 
studying two diseases of strawberries which we re¬ 
garded os of virus origin. One bos since turned out 
to be caused by nematodes and the other is apparently 
a genetic variation. 

The Advantages op the Fad 

A year ago I was convinced that fads, at least 
botanical fads, were an almost unmitigated nuisance. 
Somewhat more mature reflection, however, serves to 
convince me of the contrary. I now regard them with 
a toleration which approaches enthusiasm. 

Something like a fad may be necessary to jar the 
human mind, even the botanical mind, from its old 
moorings. To cast out the devil of one idea from the 
botanical mind is often a decided advance. It may be 
that occasionally, when the devil of one idea is cast 
out he will return, and finding the botanical house 
swept and garnished, take seven other spirits worse 
than himself and enter in and dwell—which might 
appear worse. On ihe other hand, it may really be 
better, and at any rate they will not stay. New fads 
are often better than the old. 1 am glad, for example, 
that fad for chewing tobacco has been replaced 
by the cigarette fad. I view with something very like 
dismay the possibHities if the ladies had all taken up 
tobaeeo during those earlier days. With almost equal 
dismay t view the possibilities if changes in Amerioan 
botaiiieal intexests had ceased at, for example, the 
embr;^ sae stage. 
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It may be that the fad offers the only way to 
really introduce a now concept into the botanical 
world. By this I do not mean merely to get the idea 
into literature, but to get in into botanical thinking. 

In his ^^Leaven of Science” Sir William Osier cites 
the following story, told by Sir Robert Christian, 
about Barclay, one of the leading anatomists of the 
early part of the nineteenth century. Barclay spoke 
to his class as follows: 

Gentlemen, while carrying on your work in the dis- 
Boeting room, beware of making anatomical discoveries; 
and above all beware of rushing with them into print. 
Our precursors have left us little to discover. You may, 
perhaps, fall in with a supernumerary muscle or tendon, 
a slight deviation or branchlet of an artery, or, perhaps 
a minute stray twig of a nerve—that will be all. But 
beware 1 Publish the fact, and ton chances to one you 
will have it shown that you have been forestalled long 
ago. Anatomy may be likened to a harvest field. First 
come the reapers, who, entering upon untrodden ground, 
cut down great Btores of corn from all sides of them. 
These are the early anatomists of modern Europe, such as 
Vosalius, Fallopius, Malpighi and Harvey. Then come 
the gleaners, who gather up ears enough from the bare 


ridges to make a few loaves of bread. Such were the 
anatomists of last century—Valsalva, Ootunnius, Haller, 
Vicq d 'Azyr, Camper, Hunter and the two Monroes. 
Last of all come the geese, who etill contrive to pick up 
a few scattered grains here and there among the stubble, 
and waddle homo in the evening, poor things, cackling 
with joy because of their success. Gentlemen, we are the 
geese. 

Oaler^S comment on this story is: 

Yes, gecBG they were, gleaning amid the stubble of a 
restricted field, when the broad acres of biology were 
open before them. Those were the days when anatomy 
meant a knowledge of the human frame alone; and yet 
the way had been opened to the larger view by the 
work of John Hunter, whose comprohonsive mind grasped 
as proper subjects of study for the anatomist all the 
manifestations of life in order and disorder. 

To Osier’s comment I beg leave to add that prob¬ 
ably only by strength of interest in various fads were 
the geese called away from their gleanings and but 
for the widening of interest induced by fads they and 
their successors might well have remained in the 
stubble. 


OBITUARY 


WICKLIFFE ROSEi 
1862-1931 

WiCBTLiPFE Rose was educated in his native state 
of Tennessee and at the University of Chicago. The 
scope of his intellectual interests was manifested early 
and changed only in outward appearance as time and 
circumstances carried him into unfamiliar and unex¬ 
pected fields. It is worth noting that his first teach¬ 
ing position was in history and mathematics—sub¬ 
jects which, while disparate in content, were yet both 
congenial to his mind. It was in philosophy, how¬ 
ever, tliat ho found his real vocation. He filled chairs 
of philosophy and the philosophy of education for 
more than ten yours at Peabody College and the 
University of Nashville. Never afterwards did he lose 
the general and analytical point of view acquired in 
those formative years. In all his subsequent, varied 
activities ho looked instinctively not only into, but 
around, his problems. 

During this period his recognized talents, executive 
ability and devotion to education led to his selection 
as dean of Peabody College and the University of 
Nashville, as agent of the Peabody Fund and trustee 
of the John F. Slater Fund, both the latter appoint- 

^Bead at the meeting of the National Academy of 
Scienees, Washington, D. C., April 86, 1932, at the post¬ 
humous award on Dr. Wickliffe Bose of the Maroellus 
Hartley medal for eminence in the application of science 
to the public welfare. 


ments having to do with furtherance of education in 
the South. 

It was doubtless while administering these funds 
that Dr. Wallace Buttrick, president of the General 
Education Board, came to know Dr. Rose and to 
appreciate his gifts. Thus it resulted that Dr. Rose 
was chosen in 1910 to be the director of the Rocke¬ 
feller Sanitary Commission for the Eradication of 
Hookworm in the South, an undertaking which started 
him on the amazing career for the betterment of 
health and the upbuilding of science that was to as¬ 
sume world-wide dimensions. 

It was not without trepidation that Dr. Rose entered 
upon the anti-hookworm campaign. The field seemed 
far removed from philosophy and education. He 
gave the opportunity minute thought and considera¬ 
tion, and it may well be believed that his natural 
humanitarian impulses and love of his country con¬ 
tributed to the affirmative decision. A wakeful night, 
it is said, brought conviction and yielded also a plan 
q£ operations. As many of us know the dangers and 
pitfalls of midnight vigils, it is proper to state that 
Dr. Rose’s visions when tested proved to be realizable. 
It is an historical fact that the methods he put into 
practice at the outset later called for little modification 
even when applied on an international seale. 

There was a critical moment in the year 1910 when 
Dr. Rose might have been lost to the great career 
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awaiting him in the yet distant future* When the 
presidency of Peabody College was offered hiiUf his 
heart returned to his first loves—philosophy and edu¬ 
cation* The decision to be made was diMcult and 
had to be a final one* We met at Lake George, where, 
as I recall it, the Southern Education Board was in 
session. Br. Bose, who was at home on the water, 
rowed me well out on Lake George, and then resting 
the oars told of his struggle. Tears came into his 
eyes as he described the pull of the old, academic life, 
and also the attraction of the opportunity for useful 
work just opening before him. My sympathies were 
deeply stirred, and I rejoiced when 1 felt that Dr. 
Rose would go on with the health project. No one 
could, of course, advise the choice, although the extra¬ 
ordinary future in store for him had already become 
apparent; to his associates. 

A notable authority has said that Dr. Rose was a 
pioneer in devising the best methods of applying 
private philanthropy to the problems of preventive 
medicine. The tribute may justly be broadened; he 
was equally a master in the difiBcult art of applying 
private philanthropy to the highest purposes of scien¬ 
tific education and research. The beginning was made 
in public health work, and for this hookworm eradica¬ 
tion was the instrument. Hero it was necessary to 
proceed with tact and caution. The sensibilities of 
states were aroused. Dangers were averted by the 
policy adopted at the outset of entering a field only 
upon the invitation of the government, to operate 
as an integral part of the constituted health author¬ 
ities, to exalt the importance and efficiency of the 
official health agencies, and to avoid all appearance 
of outside intrusion. 

These, which have proved to be sound principles, 
rested in their successful application on knowledge 
of the extent of hookworm infestation, of the terrain 
which differed with locality, the economic status of 
the region, and on a fundamental understanding of 
the biology of the hookworm and the best available 
methods for its eradication. 

Here were scientific questions to be answered and 
problems to be solved—things very appealing to Dr. 
Rose’s mind. The relief work was gotten quickly 
under way, and very soon the scientific studies fol¬ 
lowed. The booty was a wealth of new facta, and in 
time the mere eradication of hookworm infestation 
became the wedge for the enlargement of public 
health activities and the undertaking of scientific in¬ 
vestigations in the field and laboratory of public 
health problems. 

The difficult matter of a personnel trained for acien- 
tide public health work became increasingly pressing. 
The solution soufi^t by Dr. Rose was characteristic 
of him. Looking ahead a long time, he saw public 


health officers of various kinds as constituting a virile 
force in modern civilization. Thus he became the 
prime mover and influence in leading the Rockefeller 
Foundation to create schools of hygiene, with large 
funds, in Baltimore, Boston, London and elsewhere. 
The results of this vast public health program, which 
was extended to more than fifty countries and nations 
often diverse in populations and local conditions, 
with adaptations suited to each, have been astounding 
as measured in health, wealth and good will. 

In due time an attack on malaria was begun, first 
on a local and later on an international scale. Here 
again scientific studies preceded or went hand in 
hand with practical relief operations. And then 
came the great problem of yellow fever in the West¬ 
ern Hemisphere and in Africa. It is not, I think, too 
much to say that next to Walter Reed and his asso¬ 
ciates the world owes most in this respect to the 
fundamental conceptions of Wickliffe Rose. Employ¬ 
ing scientific expeditions sent to the '^seed beds” of 
the disease in order to establish its nature and if pos¬ 
sible to discover its cause, and by bringing into play 
the resources of present-day science, he is responsible 
for Dr. Noguchi’s discovery of the Leptospira 
icteroides and Dr. Stokes’ discovery of the African 
virus of yellow fever. It now appears that the yel¬ 
low fever of the Western Hemisphere is dual in 
character, being composed of two diseases—one pro¬ 
duced by the leptospira, the other by an agent 
identical with the African virus. This discovery 
promises to have far-reaching implications in the 
efforts to eradicate the Western disease. 

As is well known, the two intrepid investigators 
just mentioned, as well as still other scientists, lost 
their lives in the course of their studies on yellow 
fever. Out of these profound tragedies has already 
come a means of protecting laboratory workers from 
infection by a method of immunization which may 
prove to have great importance for the future. 

In 1923, when Dr. Bose became president of the 
General Education Board and the International Edu¬ 
cation Board, he returned to the educational field. 
Applying his accumulated experience, he set to work 
at once in the building up of science in its teaching 
and research aspects, and addressed himself again to 
the essentials of the undertaking at home and abroad. 
Knowing the value of good counsel, he sought to 
obtain the best available. The resources at his com¬ 
mand were large; he knew the value of conservation 
and of use. Characteristically he struck again at the 
toot of opportunity. Seeking to advance knowledge, 
his method was to strengthen the strong; he was at¬ 
tracted to loading men, strong laboratories, present 
opportunity. His aid was given widely but ir- 
xegttlaziy, as the einamstances seemed to warrant In 
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every instance, first a survey and then an analysis 
were made. After due eonsideration, fortified by 
conference, judgments were reached. When action 
came, it was decisive and often courageous. Magni¬ 
tude with him was a wholly relative matter: he 
weighed his acts in results to be achieved, rather than 
in costs to be met. Moderate expenditures were the 
rule, but large ones, as notably for the erection of 
the great two hundred inch telescope building at 
Pasadena, did not daunt him. 

Although he was not a technical scientist, Wickliife 
Bose became a great force in science. The temper 
of his mind was essentially scientific and he found 
no difficulty in dealing with scientists on their own 
grounds. I believe that he never discerned a problem 
in an unscientific manner; surely he never entered 
upon a project which he did not comprehend fully. 
It may be said of him that he enriched every field 
in which be worked; this is true of hookworm disease, 
malaria, yellow fever, and of the aid, small and large, 
which he gave to physics, chemistry, astronomy and 
biology. 

In an interlude to his constructive activities he 
rendered valuable service as chairman of the War 
Relief Commission of the Rockefeller Foundation. 
In Belgium, Poland, Serbia and other countries 
ravished by war the assistance given under his direc¬ 
tion to refugees, children and the destitute is grate¬ 
fully remembered. He was responsible for the crea¬ 
tion of the hospital unit at Compi^ne whore Drs. 
Carrel and Dakin worked out their method of treat¬ 
ing infected wounds which played so beneficent and 
large a part in the late years of the war and after¬ 
wards in civil life. 

Dr, Rose was remarkable in his self-effacement. 
No man, I believe, was ever more successful in this 
respect. He was moved by the opportunity for 
human betterment—of health, of knowledge, of per¬ 
sonal relations. To those of us privileged to work 
beside him he was a constant wonder and joy. The 
ideality of his purpose, the clarity and comprehen¬ 
siveness of bis vision, the lucidity of his exposition, 
the security of his judgment, his good companion¬ 
ship, his love of a good story (especially a fish story, 
for he was an enthusiastic fly fisherman)—these are 
things not to be conveyed in mere words. 

SiMOK Fuixkkb 

MEMORIALS 

Thb annual meeting of the Research Club of the 
University of Michigan each year honors the work of 
eome leader of science whose birth occurred one hun¬ 
dred years ago or some multiple thereof. The meet¬ 
ing on April 20 was a memorial to Benediotns de 
Spinoaa and Anthony van Leeuwenhoek. The paper 


on Spinoza was read by Professor DeWitt H. Parker, 
of the department of philosophy; that on van Leeu- 
wenho^ by Dr. C. V. Weller, head of the pathological 
laboratories. President Alexander 0. Buthven dis¬ 
cussed the importance of research to the university. 

Th® Zeitschrift fur Tuberktdose has published a 
special Robert Koch issue containing his portrait and 
two facsimile letters, as well as original papers by E, 
von Eomberg and Sanerbruoh, each of Munich; Sir 
Robert Philip, of Edinburgh; Calmette and L6on Ber¬ 
nard, of Paris; Bruno Lange, of Berlin; Bang, of 
Copenhagen, A. Stanley Griffith, of Cambridgei, and 
others. 

The fourth *Wictor Horsley Memorial Lecture” will 
be delivered this year, and the trustees (who consist of 
the presidents of the Royal Society, the Royal College 
of Surgeons of England, and the British Medical As¬ 
sociation, the senior physician to the National Hos¬ 
pital, Queen Square, the senior surgeon to University 
College Hospital, and Mr. Stanley G. Robinson, the 
son-in-law of Sir Victor Horsley) have invited Pro¬ 
fessor E. D. Adrian, of the University of Cambridge, 
to give the lecture, and he has consented to do so. 
The lecture will be delivered on July 20 on the sub¬ 
ject of “Visceral Sense Organs.” 

RECENT DEATHS 

PaoyKSSOR James W. Toumet, a member of the fac¬ 
ulty of the School of Forestry at Yale University since 
it was established in 1900, formerly dean of the school, 
died suddenly on May 6, at the age of sixty-eight 
years. 

De. Charles Dwiohi* Marsh, formerly physiolo¬ 
gist in the U. S. Bureau of Animal Industry, died in 
Washington on April 23, at the age of seventy-seven 
years. 

Dr. WitiFRBP W. Scx>TT, head of the department of 
dkemistry at the University of Southern California, 
died suddenly on May 3, at the age of fifty-six years. 

Dr. T. C. Johnson, horticulturist and director of 
the Virginia Truck Experiment Station, died on 
March 31, at the age of sixty^two years. 

The death is announced at the age of thirty^rae 
years of Dr. George Janssen, aasistant professor of 
agronomy and assistant agronomist at the Experi¬ 
ment Station at the University of Arkansas. 

Nature Tepoits the deaths of Professor W. B. Dron, 
Dixon professor of mining in the Univendty d 
Glasgow; of Dr. Alfred Hay, sometiiae professor of 
electro-teehnology, Eoytl Indian Engineering 
Coppers Hill, and afterwards at the Indian 
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of Sokne^ Bangalore; of Professor 0. M. Bobea^n, era, a j^neer in the design and oonstruction of aero- 
profenor of psyehiatry in the University of Edin- planes, and of Professor A. L. Urqnhart, professor 
burgh; of Enstaoe Short, of the firm of Short Broth- of pathology at the University of Cairo, 


SCIENTIFIC EVENTS 


THE YORK MEETING OF THE BRITISH 
ASSOCIATION 

Thb annual meeting of the British Association for 
the Advanoemcnt of Science will be held this year at 
York from August 31 to September 7. The president 
is Sir J. Alfred Ewing and he will deliver an inau> 
gural address on the subject of **An Engineer’s Out< 
look.” 

The London Titnee calls attention to the circum¬ 
stance that the British Association had its beginning 
at Yoidc. It is recalled in the preliminary program 
for this year’s meeting that when David Brewster in 
1831 made the first concrete proposal for the founda¬ 
tion of a '^British Association of Men of Science” he 
addressed it to John PhillipSi the secretary of the 
Yorkshire Philosophical Society, on the grounds that 
York was centrally situated for a general meeting 
such as was contemplated and that the society already 
established there was fiourishing and well managed. 
In the premises of the Yorkshire Philosophical So¬ 
ciety, accordingly, the association was brought to birth 
on September 26, 1831, and continued its meetings on 
the following days. 

The subjects of papers read depended largely upon 
the chance of individual men of science attending the 
meeting coming prepared with something to say, but 
the classification is not without interest. Six of the 
communications were on geology and mineralogy, five 
on magnetism and electricity, four on optics, three on 
light and lighting, while three were physiological, two 
meteorological, two chemical and one astronomical. 
Since 1831 the association has met at York in 1844, 
1881 and 1906, and it returns to the city this year for 
the first meeting after the celebration of a century of 
existence. 

The arrangements made for the 1932 meeting, ac¬ 
cording to the Times, include the presidential address 
in the Section of Mathematical and Physical Sciences 
by Profeasor O, A. Rankine on ‘Thysios in Prospect¬ 
ing for Minerals”; there will be discussions on the 
control of humidity in industrial processes, Uie quan¬ 
titative relation of physical stimuli and sensory 
events, super conductivity and short-wave reception 
by frame aerials. Dr. W. H. Mills will preside over 
the Chemuitry Section and give an address on ^'Some 
Aejpects of Stereo-ohemistry.” In the Geology Sec¬ 
tion the presidential address by Professor P. G. H. 
vrill be on "The Contacts of Geology: The 


Ice Age and Man.” The president of the Section of 
Zoology will be Lord Rothschild. Professor H. J. 
Flours will give a presidential address in the Qeog^ 
raphy Section on "The Geographical Study of So¬ 
ciety and World Problems.” There will be papers in 
the Section of Economic Science and Statistics on the 
location of industries, the effects of the world depres¬ 
sion on the banking systems of Central Europe, and 
the economic position of Japan. The address of the 
section president, Professor R. B. Forrester, will be 
on "Britain’s Access to Overseas Markets.” 

Professor Miles Walker is to preside over the Engi¬ 
neering Section, and give an address on "The Call of 
the Engineer to Manage the World.” In the Anthro¬ 
pology Section the presidential address by Dr. D. 
Randall Maciver will deal with "The Place of Arche¬ 
ology as a Science.” Other sectional presidential ad¬ 
dresses will be as follows: Psychology—Professor 
Beatrice Edgell on "Current Constructive Theories on 
Physiology.” Botany—Professor J. H. Priestley on 
"The Growing Tree.” Educational Science—Mr. W. 
M. Heller on "The Advancement of Science in 
Schools.” Agriculture—Professor R. G. White on 
"Sheep Farming; a Distinctive Feature of British 
Agriculture.” Sessions of the Physiology Section 
will not be held at York, as the fourteenth Interns'^ 
tional Physiological Congress is being held at the 
same time at Rome. 

Two evening discourses have been arranged. Sir 
Arthur W. Hill will speak on "Plant Products of the 
Empire in Relation to Human Needs,” and Mr. C. C. 
Paterson will deal with “Uses of the Photo-Electric 
Cell.” There will also be a public lecture by Mr, H. 
E. Wimperis on “Speed in Flight.” The Lord Mayor 
and the Sheriff of York will hold an evening reception 
on September 1. 

WESTERN RESERVE CHAPTER OF 
SIGMA XI 

Tb® fifty-ninth chapter of Sigma Xi haa been in¬ 
stalled at Western Reserve University. The chapter 
will assume the functions of the Science Colloquium, 
an informal scientific club which has been active in 
the university for many years. 

Owing to illness, Dr. L. £. Wilson, national presi¬ 
dent, was unable to be present and the ceremonies were 
conducted by Professor Leon J. Cole, of the Univer¬ 
sity of WisMUsiii, and Professor Edward EUary, nBr 
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tional Becretary. The installation ceremony was held 
in the Institute of Pathology, and was followed by a 
banquet at the Wade Park Manor Hotel and by an 
evening meeting in the auditorium of the Allen Med¬ 
ical Library addressed by President Wiekenden, of 
the Case School of Applied Science. 

Six members of the faculty were initiated to full 
membership. Two others were elected but were un¬ 
able to be present for initiation. Fifty-eight members 
from other chapters now on the Western Reserve fac¬ 
ulty affiliated themselves as charter members of the 
new chapter. 

The officers elected for the first year are; 

I^tesideniy V. C. Myers. 

Vioe-Tresidenty H, S. Booth. 

Secretarpy J, A. I)ouU. 

Treasurery A. H. Hersh. 

Membership Committee: (3 years), J. Bacon and 
T. Sollmann; (2 years), P. Hovorka and H. T. Karsner; 
(1 year), H. W. Mountcastlo and J. B. Musselman. 

At the installation meeting, following the presenta¬ 
tion of the charter and the initiation of new mem¬ 
bers, Professor Cole gave a brief address on the his¬ 
tory of the society and its objectives. This was fol¬ 
lowed by a symposium on methods of achieving the 
purposes for which Sigma Xi was organized. At the 
banquet short addresses were made by President 
Emeritus Thwing, President Vinson and Professor 
Cole. The subject of President Wiekenden^s address 
at the evening meeting was, ‘^Science in a Changing 
World.” 

STATE ACADEMIES OF SCIENCE 

The Kansas Academy of Science held its sixty- 
fourth annual meeting at McPherson College, Kansas, 
from April 14 to 16. The program listed 114 papers 
of which over 100 were read. The attendance was 
about 250, not including local students. Professor 
L. E. Melchers, head of the botany department of 
the Kansas State College, gave a lecture on ‘*The 
Oases of the Libyan Desert.” At the banquet the 
presidential address was given by Dr. Roger C. Smith, 
of the Entomology Department of Kansas State Col¬ 
lege. His subject was, “Upsetting the Balance of 
Nature with Special Reference to Kansas and the 
Groat Plains Region.” There was an illustrated pub¬ 
lic lecture on “Tamest Africa,” by Dr. S. A. Barrett, 
director of the Milwaukee Public Museum. The fol¬ 
lowing officers were elected: Robert Taft, University 
of Kansas, Lawrence, president; J. Willard Hershey, 
McPherson College, first vice-president; Wm.* H. 
Matthews, Kansas State Teachers College, Pittsburg, 
second vice-president; George E. Johnson, Kansas 
State College, Manhattan, secretary; Harvey A. 
Ziuszer, Fort Hays Kansas State College, Hays, 


treasurer. The chairman of sections elected were: 
John Breukelman, Kansas State Teachers College, 
Emporia, biology; J. W. Hershey, McPherson Col¬ 
lege, chemistry; J. L. Bowman, McPherson College, 
physics; H. B. Reed, Fort Hays Kansas State Col- 
lege, psychology; R. H. Painter, Kansas State Col¬ 
lege, Manhattan, entomology; Hazel E. Branch, Uni¬ 
versity of Wichita, Junior Academy. Additional 
members of the executive council are: R. C. Smith, 
Kansas State College; Wm. J. Baumgartner, Univer¬ 
sity of Kansas; E. A. Marten, University of Wichita. 
Dr. F. C. Gates, Kansas State College, was reap¬ 
pointed editor. 

Georoe E. Johksok, 
Secretary 

The tenth annual meeting of the Virginia Academy 
of Science was held at Hollins College on April 21, 22 
and 23. Six hundred registered and 120 papers were 
read. The invited speaker for the open meeting Fri¬ 
day night was Dr. Karl T. Compton, president of the 
Massachusetts Institute of Technology, who spoke on 
“The Evolution of the Research Laboratory.” The 
prize of fifty dollars, which is awarded each year for 
an especially meritorious paper read at the meeting, 
went to Dr. James H. Smith, of the Medical College 
of Virginia, for a paper entitled “The Influence of 
Solar Radiation on the Distribution and Prevalence 
of Exophthalmic Goiter in the United States.” Pro¬ 
fessor F, J. Sett^ of the Virginia Polytechnic Insti¬ 
tute, was given a certificate for a paper entitled “A 
Study of the Pulaski Reservoir.” The newly formed 
Section of Medical Sciences, organized by Dr. J. Shel¬ 
ton Horsley with its 80 members and a program of 
twenty papers, attracted especial attention. Dr. T, 
McN. Simpson, of Randolph-Macon College, was 
elected president for the coming year and Professor 
Ida Sitler, of Hollins College^ to membership on the 
council. 

E. C. L. Miller, 

Secretary-Treasurer 

In connection with the twenty-fifth annual meeting 
of the Illinois Academy of Science, which convened 
at the University of Chicago on Friday, May 6, there 
was held by the section of anthropology a symposium 
on the prehistoric races of Illinois. Dr. A. R, Kelly, 
head of the department of anthropology at the Uni¬ 
versity of Illinois, presided as chairman of the section, 
and also presented a paper dealing with archeological 
discoveries in the Cahokia Mounds region near St. 
Louis. Fourteen students of Illinois prehistory took 
part in the program, among them Dr. Fay-Cooper 
Cole, president of the academy and head of the de¬ 
partment of anthropology and archeology at the Dni- 
versity of Chicago. Dr. Cole spoke on “Field Moth- 
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odB Employed in Missiaaippi Valley Archeology” with 
Bpeoial reference to past work in Illinois. The Acad¬ 
emy of Soienoo maintains separate sections in agri¬ 
culture, anthropology, botany, economics, geography, 
geology, medicine and public health, physics and chem¬ 
istry, psychology and education, and zoology, all meet¬ 
ings being open to the public. A banquet was held 
on Friday evening at the Shoreland Hotel, after which 
Dr. Cole delivered the annual public address of the 
retiring prcisident on “The Coming of Man.” On 
Saturday morning an inspection was made of the new 
Oriental Museum at the University of Chicago, and 
also of the Field Museum, the Adler Planetarium and 
the Shedd Aquarium group in Grant Park. 

GEOLOGICAL SESSIONS AT THE SUMMER 
MEETING OF THE AMERICAN 
ASSOCIATION 

Section E will hold sessions during the summer 
meeting of the association at Syracuse, New York, 
between Tuesday, Juno 21, and Friday, June 24. Ar¬ 
rangements for the sessions are being made by Dr. 
George B. Cressey, Syracuse University, local repre¬ 
sentative for Section E. On Tuesday there will bo 
a joint session with Section M, consisting of a sym¬ 


posium on aerial photography and aerial mapping. 
Section E will also participate in the symposium 
dealing with land use, which is being arranged by 
the general committee for the Syracuse meeting. The 
Wednesday morning session will be devoted to papers 
on local physiography, including glaciation. In the 
afternoon a field trip will be taken to points of physio¬ 
graphic interest. On Thursday morning, in addition 
to general papers, there will be a number of reports 
on stratigraphy related to the classic New York sec¬ 
tion. In the afternoon a field trip will be arranged 
especially for stratigraphers. Friday, June 24, will 
be devoted to an all-day field trip in the Mohawk Val¬ 
ley and the Adirondacks. 

Those who desire to present papers should send 
titles to the secretary promptly. Titles must be ac¬ 
companied by abstracts of about 250 words, giving 
the substance of the paper, and the author should in¬ 
dicate whether he will use lantern slides, charts or 
other illustrative material. All titles and abstraots 
must be in the hands of the secretary not later than 
May 24, if they are to appear on the program, 

Kirtlet F. Mather, 
Secretary, Section E, 
Harvard University 


SCIENTIFIC NOTES AND NEWS 


The Theodore William Richards Gold Medal was 
presented to Dr. Arthur Amos Noyes, director of the 
Gates Chemical Laboratory of the California Insti¬ 
tute of Technology, at a meeting of the Northeastern 
Section of the American Chemical Society in Boston 
on May 4. The program included a survey of the 
work of Professor Noyes by Professor Arthur B. 
Lamb, of Harvard University, president-elect of the 
American Chemical Society. Professor Lyman C. 
Newell, of Boston University, gave the history of the 
medal. William P. Ryan made the presentation and 
after accepting the medal Professor Noyes spoke on 
“Education for Chemical Research.” 

Pbopebsor Michael I. Pupin, of Columbia Univer¬ 
sity, was recently tendered a testimonial dinner by 
friends at the Faculty Club, in honor of his having 
been made an honorary member last summer of the 
Royal Institution of London. Professor Pupin spoke 
on “Faraday, the Prophet in Science.” 

pBOPESSOE B. W, Brown, Stirling professor of 
mathematics at Yale University, has been made the 
first incumbent of the professorship of mathematics 
recently established in honor of Joeiah Willard Gibbs. 

Db. Helen Dean Kino, assistant professor in the 
Wistar Institute of Anatomy and Biology of the Uni¬ 


versity of Pennsylvania, and Dr. Annie J. Cannon, 
astronomer of Harvard Observatory, have been given 
jointly the $2,000 Ellen Richards Research Prize 
awarded annually by the Association to Aid Scientific 
Research by Women. 

At the annual meeting of the Boston Society of 
Natural History on May 4, the Walker prize was 
awarded to Thomas C. Brown, of Fitchburg, Massa¬ 
chusetts, for a paper on the “Glacial Geology of the 
Nashua Valley,” while the second prize was awarded 
to Kenneth K. Landes, of the department of geology 
of the University of Kansas, for a paper on “Classifi¬ 
cation and Distribution of Pegmatites.” The follow¬ 
ing officers of the society were reelected: Charles H. 
Taylor, president; Nathaniel T, Kidder, Glover M. 
Allen and William M. Wheeler, vice-presidents; Clin¬ 
ton V. McCoy, secretary; Augustus P. Loring, Jr,, 
treasurer; Thomas Barbour, William L. W. Field, 
Frederic H. Kennard and John C. Phillips, trustees, 
John A. Blanchard and Ralph Homblower are newly 
elected aa trustees. 

Parky H. Moon, assistant professor of electrical 
engineering at the Massachusetts Institute of Tech¬ 
nology, has been awarded the prize for the beat paper 
presented during the year by the American Institute 
of Electrical Engineers, northeastern district The 
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paper is entitled **Tlieory of Thermal Breakdown of 
Solid Dialectrics,” 

Sib Auk) CastblLlAKI, of the London School of 
Tropical Medicine, is among four recipients of the 
MuBSoUni Prize of 60,000 lire (about $2,500) for spe¬ 
cial distinction in the past year. 

Nature writes: “It is fitting that the autumn num¬ 
ber (No. 3; 1931) of Copeia, a journal of cold¬ 
blooded vertebrates published by the American So¬ 
ciety of Ichthyologists and Herpetologists, should 
have appeared as a special tribute to Leonhard 
Stejneger and his work. For Stejn^er is to Amer¬ 
ican cold-blooded vertebrates what G. A. Boulenger 
is on this side of the Atlantic. Endowed with great 
personal charm and a willingness to share his pro¬ 
found knowledge> to which the writer of this note 
has more than once been indebted, Stejneger is a man 
in whom great diversity of interests and talents has 
been combined. As Thomas Barbour in a tribute to 
his friend says, ^Being an antiquarian, a classicist, 
a rarely accomplished linguist, and a naturalist in 
the widest sense, he possessed a foundation on which 
with good health and great industry he has built a 
mighty structure of rarely excellent work/ The an¬ 
niversary number, with its many papers on reptiles, 
amphibians, and fishes, is a fitting monument to this 
native of Bergen and graduate of the University of 
Christiania, who since 1882 has been associated with 
the Smithsonian Institution and since 1911 has been 
its head curator of biology." 

The following new appointments have been made 
to the teaching staff of the George Washington Uni¬ 
versity School of Medicine, Washington, D. C.: 
Errett Cyril Albritton, M.D., professor of physiology 
and executive officer of the department; Vincent du 
Vigneaud, Ph.D., professor of biochemistry and ex¬ 
ecutive officer of the department; Leland W, Parr, 
Ph.D., associate professor of bacteriology; Roscoe Roy 
Spencer, M.D., associate professor of hygiene and pre¬ 
ventive medicine; Chester E. Leese, Ph.D., assistant 
professor of physiology; John H. Hanks, Ph.D., as¬ 
sistant professor of bacteriology; Elizabeth Verder, 
Ph.D., assistant professor of bacteriology; Geoige 
Brewer, M.D., instructor in physiology; Alden F. Roe, 
ScJ)., instructor in bacteriology; Phoebe J. Critten¬ 
den, Ph.D., instructor in pharmacology, and Lane H. 
Allen, M.S., instructor in anatomy. 

Dr. Chabues Edwin Fbilet has been elected dean 
of the division of industrial science of the Iowa State 
College to succeed the late S. W. Beyer. Dr, Friley 
goes to Iowa from the Texas State College, at which 
institution he occupied the position of dean of the 
College of Arts end Sciences. 


Fbanx H. Mobbe has woepted a poaitioa la re¬ 
search chemist with the National Aniline and Chem¬ 
ical Company, Buffalo, New York. 

Dr. Kubt Koffka, director of the Smith College 
research laboratory in experimental and educational 
psychology, has accepted an invitation from the State 
Institute of Psychology at Moscow to join a Russian 
scientific expedition to study isolated peoples in re¬ 
mote parts of the country. For the first time a for¬ 
eigner is included in the personnel of one of the in¬ 
stitute's expeditions. Dr. Koffka wiU lecture at Mos¬ 
cow and at Charkov on his experiments at Smith 
College. 

Aooordino to the Journal, of the Washington Acad¬ 
emy of Sciences, E. P. Killip, associate curator of 
plants, U. S. National Museum, who left Washington 
early in February for study in European herbaria, 
reports satisfactory results at Berlin, After a month 
at the Museum d’Histoire Katurelle, Paris, Mr. Killip 
left for several weeks' work at the Royal Botanic 
Gardens, Kew, and the British Museum (Natural His¬ 
tory), returning to Washington early in May. 

J, Leland Mteb, fellow of the Engineering Foun¬ 
dation, who is investigating pure iron for arc welding 
under Professor Gilbert E. Doan at Lehigh Univer¬ 
sity, has transferred his work to the new laboratory 
of Professor Gustav Hertz, at Charlottenburg, Ger¬ 
many. 

Dr. j. Bartels, who, as a research associate of the 
Carnegie Institution of Washington, has been engaged 
on the theoretical interpretation of the accumulated 
observational data at the Department of Terrestrial 
Magnetism in Washington, D. C., having completed 
hifl year's leave of absence from Germany, has re¬ 
turned to his position in the Forstliohe Hochsehnle in 
Eberswalde. 

A NEW search for Colonel P. H. Fawcett, the En¬ 
glish explorer, his son, Jack, and his companion, 
Raleigh Rimell, reported as lost in the jungle in 1925 
while seeking the cradle of Brazilian civilization and 
now thought by some to be alive^ will be undertaken 
by a British expedition leaving England in June. 
The expedition, which also will explore Bio das Mortes 
in the heart of Brazil, will be led by Robert Church¬ 
ward, who explored the Araguaya River in 1031, and 
Captain John G. Holman, who was horn in Brazil and 
has spmit the greater part of his life as a hunter and 
engineer in the interior. 

pBOFsesoB Gilbert Akbs Bliss, of the Umversity 
of Chicago, gave an address on Caleulus 
Variations and Quantum l^eory" before the Mathe- 
matice Club of George Washington tJairereitif oh 
April 22. 
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Db* a. F. SLjLKBSLia, of tli 0 departnaent of genetics 
of the Cadmagie Institution of Washington^ lectured on 
the inhfflitanoe of taste and smell in man, at Gouoher 
College on April 28. 

Dr. F. M. Beobxt^ president of the Union Carbide 
and Carbon Research Laboratories, gave the last 
Aldred Lecture of the year at the Massachusetts In¬ 
stitute of Technology on May 6. He spoke on the 
^^Development of the Ferro-alloy Industry.” 

Dr. a. Policard, Lyons, France, will deliver the 
eighth Harvey Society Lecture at the New York 
Academy of Medicine, on Thursday, May 19. His 
subject will be “Histochemistry: Present State and 
Future.” 

AMOifG the Friday evening discourses of the Royal 
Institution, which were resumed on April 22 and con¬ 
tinue until June 3, are the following: April 22, Pro¬ 
fessor J. B. S. Haldane, “Hereditary Transmission of 
Acquired Characters”; April 29, Professor H. Hart- 
ridge, “The Rival Theories of Hearing'^; May 20, 
Professor Henry E, Armstrong, “Faraday at the Sign 
of the Hexagon,” and “Coal Color and Constitution,” 
and May 27, Sir Walter Fletcher, “New Conceptions 
of Medical Research.” 

Thr District of Columbia Chapter of Sigma Xi is 
the first non-institutional chapter of the organization 
to be granted the privilege of electing members. Un¬ 
der the new provision of the national constitution, 
Dr. Charles Greeley Abbot, secretary of the Smith¬ 
sonian Institution; Dr. William Alansou White, 
superintendent of the Government Hospital for the 
Insane, and Dr. Roy Smith Bassler, curator of geol¬ 
ogy at the National Museum, were presented with the 
insignia of the society at the annual meeting on April 
26. They responded with brief addresses on their 
fields of investigation. 

At its recent meeting in Philad^phia the American 
Society for Experimental Pathology elected the fol¬ 
lowing ofiicera for the coming year: President, Dr. 
Peyton Rous; Vice-president j Dr. Carl V. Weller; 
Seeretarp^treaawrer^ Dr. C. Phillip Miller, Jr.; Coun¬ 
cilor, Dr. S. Burt Wolbach; Cowmlor, Dr. Oskar 
Kioto. 

At the twenty-sixth annual meeting of the Amer¬ 
ican Society of Biological Chemists, held at the Uni¬ 
versity of Pennsylvania, from April 28 to 30, the fol- 
lowit^ offieers weore dected; Preeidefa, Harold C. 
Bradley, University of Wisconsin; Vice-president, W. 
Mansfield Clark, the Johns Hopkins University; Sec¬ 
retary, Howard R Lewis, University of Michigan; 

Cyrus H. Fiske^ Harvard Medical School; 
Commhre, Paul E. Bowe, U. 8. Department of Agri- 
C. Eos^ Universi^ of Illinois, and 
Di Wri^ Wibakfi, University of Fennsylvaniiu 


At the recent annual meeting of the Eleotroohem* 
ical Society, the following ofiloers were elected; 
President, R. A Witherspoon, of the Shawinigan 
Chemicals Ltd., Montreal; Vice-presidents, Duncan 
MacRae, E. M. Baker and Sterling Temple; Man¬ 
agers, Aoheson Smith, 0. P. Watts and W. S. Lan¬ 
dis; Treasurer, R. M. Bums; Secretary, Colin G. 
Fink. The convention was well attended and the 
sessions on fertilizers, copper by-products, and eloetric 
furnaces were unusually attractive. Reports from 
various centers showed increasing activities in the 
electrochemical industries. 

The council of the Geological Society of America 
has made the following announcement of nominations 
for officers for 1933: President, Dr. C. K. Leith, pro¬ 
fessor of geology, University of Wisconsin; Vice-pres¬ 
idents, Dr. El wood S. Moore, professor of economic 
geology, University of Toronto; Dr. Rollin T. Cham¬ 
berlin, professor of geology, University of Chicago; 
Dr. Edward M. Kindle, chief, division of paleontol¬ 
ogy, Canadian Geological Survey (from the Paleonto¬ 
logical Society); Herbert P. Whitlock, curator of min¬ 
eralogy, American Museum of Natural History, New 
York (from tlie Mineralogical Society); Secretary, 
Dr. Charles P. Berkey, professor of geology, Colum¬ 
bia University; Treasurer, Dr. Edward B. Mathews, 
professor of mineralogy and petrography and head of 
the department of geology, the Johns Hopkins Uni¬ 
versity; Editor, Joseph 8. Stanley-Brown, Robinson 
and Company, New York; Councilors for 1933-1935, 
Dr. Frank F. Grout, professor of geology and miner¬ 
alogy, University of Minnesota, and Dr. W. 0. Hotch¬ 
kiss, president, Michigan College of Mining and 
Technology; Pepreaentative of the Cordilleran Sec¬ 
tion, Dr. Andrew C. Lawson, professor of mineralogy 
and geology, University of California; Bepresenta- 
five on the yational Besearch Council, Dr. Donald 
C. Barton, consulting geologist, chief of the division 
of the Ryoade Oil Corporation. The present members 
of the council who will serve during 1933 also are 
Dr. Sidney Powers, chief geologist, Amerada Petro¬ 
leum Corporation; Dr. Donnel F. Hewett, U. S. Geo- 
iogieal Survey; George W. Stose, U. S. Geological 
Survey; Dr. Frank R. Van Horn, professor of geol¬ 
ogy and mineralogy, Case School of Applied Science; 
Dr. Alfred C. Lane, Pearson professor of geology and 
mineralogy, Tufts College, past president, 1932-1934, 
and Dr. Reginald A. Daly, professor of geology, Har¬ 
vard University, past president, 1933-1936. 

Thr meeting in United States of the sixteenth In- 
temational Geological Congress, originally planned 
for the summer of 1932, has been postponed for a 
year. CireulArs with full information concerning the 
meetings will be distributed by the general secretary 
of the congress. 
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The Pacific Section of the Botanical Society of 
America will meet with the Pacific Division of the 
American Association for the Advancement of Science 
at Pullman, Washington, on June 16, 16 and 17. 
The sessions will be of the usual type and all members 
of the society are cordially invited. The society will 
join with the American Association in its summer 
meeting at Syracuse. The meeting will be held on 
June 21, 22 and 23 and will follow the plan of its 
recent independent summer meetings. No papers will 
be read. Emphasis will be placed upon field trips 
and informal demonstrations and discussions. In the 
field trips the society will join with the Zoologists, the 
Ecological Society of America, the American Fern 
Society, the Torrey Botanical Club and others. Visits 
will be made under competent leadership to areas rep¬ 
resentative of the rich flora of Central New York. 
One all-day and two half-day excursions will be made, 
with an opportunity for the collection and preserva¬ 
tion of specimens. In the flelds of cytology and 
physiology it is expected that there will be demonstra¬ 
tions and informal discussion of exhibits. 

The fifth symposium in Theoretical Physics at the 
University of Michigan will be given in connection 
with the Summer Session beginning on June 27 and 
ending on August 19, In addition to other courses 
in experimental and theoretical physics offered by the 
Department of Physics, the following special series of 
lectures and seminars will constitute the symposium: 
^^Selected Problems in Quantum Mechanics,” Pro¬ 
fessor Werner Heisenberg; ‘‘Structure of the Atomic 
Nucleus,” Professor George Gamow; “Theory of 
Hyperfino Structure of Spectral Lines,” Professor 
Samuel A. Goudsmit; “Theory of Baud Spectra” 
Profeasor David M. Dennison; “Quantum Mechanics,” 
Professor Samuel A. Goudsmit, and “General Collo¬ 
quium and Theoretical Seminars.” A special an¬ 
nouncement giving additional information about the 
work and accommodations may be had by writing the 
director of the physical laboratory, University of 
Michigan, Ann Arbor. 

The seventh annual meeting of the Acoustical So¬ 
ciety of America was held on May 2 and 3 in the 
auditorium of the Bell Telephone Laboratories, New 
York City. At this meeting were reported the latest 
developments in electrical recording and reproducing 
of sound and in the acoustic aspects of radio broad- 
oasting. Dr. Leopold Stokowski spoke on ‘^ew 
Horizons in Music” and H. A. Frederick, of the Bell 
Telephone Laboratories, on “Recent Fundamental Ad¬ 
vances in Mechanical Sound Records on Wax Discs.” 
He gave a demonstration using records produced by 
the vertical cut method. J. P. Maxfleld, of Electrical 
Research Products, Inc., described the aeouBtio 


pick-up for broadcasting the Philadelphia Symphony 
Orchestra. At the Tuesday morning meeting, the fol¬ 
lowing papers were presented; “Acoustics of Broad¬ 
casting and Recording Studios,” by G. T. Stanton 
and F. C. Schmid, of Electrical Research Products, 
Inc., and “Control of Broadcasting Pick-up from 
Studios,” by C. G. Jones and J. P. Maxfleld, Elec¬ 
trical Research Products, Inc. 

Leaders in industry representing both large and 
small concerns will convene at the Pennsylvania State 
College on May 19 and 20, for the thirteenth annual 
Industrial Conference sponsored by the School of En¬ 
gineering. The general theme of the two-day session 
will be engineering education and the growing need 
for engineers in the sales and distributing forces of 
the country. Among the business executives who will 
participate in the conference will be C. S. Coler, 
Westinghouse Electric and Manufacturing Company; 
L. W. Kempton, American Steel and Wire; C. R. 
Beall, Union Switch and Signal; 0. W. Eshbach and 
Col. R. I. Rees, American Telephone and Telegraph; 
F. M. Feiker, director of the Bureau of Foreign and 
Domestic Commerce, Washington, D. C,, and Dean 
Dexter S. Kimball, college of engineering, Cornell 
University. 

The Fourth International Patents Exposition 
opened at the Grand Central Palace on May 10 and 
will close on May 29. The sponsors of this organiza¬ 
tion, of which Major-General George 0. Squier is 
honorary chairman, and Herman Larson is managing 
director, have been engaged for several years in col¬ 
lecting all sorts of inventions from all parts of the 
world. The forthcoming exhibition will be the first 
to bo made in New York, and this will be a fore¬ 
runner of a more extensive exposition to be made at 
the World^B P^air in Chicago next year. 

The annual Congress of the Royal Institute of 
Public Health is being held in Belfast from May 10 to 
16, under the presidency of the Marquess of London¬ 
derry. The congress has been divided into the follow¬ 
ing Sections; (I) State Medicine and Municipal Hy¬ 
giene; (II) Industrial Hygiene; (III) Women and 
Children and the Public Health; (IV) Tuberculosis; 
(V) Pathology, Bacteriology and Biochemistry. The 
inaugural meeting was held in the Great Hall of 
Queen^s University, at 11 A, M. on May 10, when the 
presidential address was delivered. Several general 
excursions were arranged, besides sectional visits to 
hospitals, sanatoria, etc., and certain institutions, cen¬ 
ters and works were open for inspection. 

Dr. C. G. Abbot, secretary of the Smithsonian In¬ 
stitution, writes: “Dr. T. Way land Vaughan, director 
of the Seripps Institution of Oceanography of tlie 
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University of California^ lias solieited the aid of the 
Smithsonian in r^iabilitating the library of the Geo- 
logioal Institute of the Kyoto Imperial University, 
whose entire oolleotions of specimens and publications 
were destroyed when that establishment was burned 
recently. I venture to bring the matter to your at¬ 
tention and to ask whether you will be good enough 
to insert in Scisnce an appeal for geological publica¬ 
tions for the library of the Geological Institute. Any 
publications donated for that purpose may be for¬ 
warded here for transmission through the Interna¬ 
tional Exchange Service to Japan. Beyond the trans¬ 
portation charges to Washington, which should be 
prepaid, there would be no cost to the senders of the 
publications in forwarding them to Japan. Packages 
should be addressed to **The Smithsonian Institution, 
International Exchange Service, Washington, D. C.,” 
a letter of announcement being sent to the institution 
at the time of shipment.'' 

The Museum News reports that a six-story building 
to be called the Maison Francaise has been included 
in the plans for Rockefeller Center, New York. It 
will occupy the northwest corner of Fifth Avenue and 
Forty-ninth Street, and will contain four hundred and 
thirty-seven exhibits on the art, industry and trade 
of France. In design it will duplicate the British 
Empire Building planned for the southwest comer 
of Fifth Avenue and Fiftieth Street. 

A GRANT of $1,232,652 from the Rockefeller Foun¬ 
dation to McGill University for the establishment of a 
neurological institution was recently announced. The 
cooperation of both provincial and civic authorities in 
this work has been assured; more than $150,000 has 
been pledged by friends of the university and mem¬ 
bers of the governing board, and plans are well under 


way to develop at the university a neurological center 
that will be second to none on this continent. The 
establishment of the institute will involve the con¬ 
struction of a new building, specially equipped for re¬ 
search in neurology, neurosurgery and the physiology 
and pathology of the nervous system. Dr. Wilder G, 
Penfleld, clinical professor of neurological surgery at 
the university, has been appointed director. He will 
bo assisted by a staff headed by Dr. Colin Russell, Dr. 
F. H. MacKay and Dr. W. V. Cone. 

Thr twenty-first annual report of the Brooklyn 
Botanic Garden, 1931, calls attention to the fact that 
during the past year the attendance at the Botanic 
Garden was nearly 96,000 more than the year before, 
and the permanent endowment funds increased by 
$12,420. The total attendance for the year was more 
than 1,100,000, equal to nearly half the population 
of Brooklyn, and the permanent endowment fund is 
now nearly $1,004,000. The report calls attention to 
the extensive educational program of the garden, in¬ 
cluding the extensive cooperation with the public and 
private schools of greater New York. The school 
service included the supplying of nearly 6,500 Petri 
dishes filled with sterilized agar for the classes in 
biology in the high schools of all five boroughs of 
greater New York, and the supplying of living plant 
material for botanical and nature study work to more 
than 6,700 teachers for the instruction of nearly 224,- 
000 pupils. A special section of the report is devoted 
to the research work in progress at the garden along 
the lines of plant pathology, disease resistance in 
plants, forest pathology, especially in connection with 
the chestnut blight, an extensive beardless iris projeet, 
and work in systematic botany and genetics. Seven 
students are enrolled at the garden for graduate study 
and other research. 


DISCUSSION 


MISNAMED CULTURES AND STUDIES OF 
THE TUBERCLE BACILLUS 

One of the recent trends of research with the tu¬ 
bercle bacillus, as reported in the literature, has been 
the attempts to demonstrate variations in that organ¬ 
ism. The effect of these reports apparently has been 
to create a belief that the original Koch bacillus is 
only one form of a highly variable micro-organism. 
This belief has led certain research workers to use in 
their studies organisms which they designated as 
tubercle bacilli but which, in all probability, were only 
acid-fast saprophytes. 

The only definite criteria for identifying an organ¬ 
ism as a tubercle bacillus are those based upon the 
personal observations of the workers, since there is 
no Adequate description given in the various elassi- 


fieations. We believe that an organism upon isolation 
from lesions or any other natural source should con¬ 
form in general to the following description, in order 
to be classed as a human or bovine tubercle bacillus. 

(1) It grows between 30 and 40* C., the optimum 
temperature being 37® C. 

(2) It is a slow grower, requiring about 4 days to 1 
week for visible growth to occur, and 2 to 4 weeks to 
reach its full development. 

(3) It does not grow on plain agar. 

(4) It grows only on the surface of liquid media, and 
the inoculum must be fioated on the surface. There is 
no clouding of the medium at any time. 

(5) When grown on liquid media, it produces the 
essential substances of tuberculin, t'.e., it will produce 
the tuberculin reaction when injected into tuberculous 
animals. 
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(6) To quote Calmette, ^'One should regard as tuber¬ 
cle bacilli only those which, when introduced into the 
body of a susceptible animal, such as the guinea pig, 
produce tuberculous lesions inoculable in series, ’ ’ 

The identity of a stock culture which is labeled a hu¬ 
man or bovine tubercle bacillus in any laboratory or 
collection, and which has properties markedly dif¬ 
ferent from the above, should be questioned, unless 
it can be proved a descendant of a true tubercle 
bacillus. 

We have noted that in three recent papers in the 
journals by Isaacs^, Eberson and Sweeney“ and Heed 
and Rice,® and in one published in 191.3 by Wherry,* 
the descriptions given of an organism used aa a hu¬ 
man tubercle bacillus would lead one to suspect that 
the organism was only an acid-fast saprophyte. The 
culture employed was the same in each instance. Like¬ 
wise, in the first study of the series by Reed and Rice,® 
it soenis probable that a second saprophyte was used 
under the impression that it was a bovine tubercle 
bacillus. Subsequently, we obtained transfers of the 
two organisms, studied their cultural characteristics 
and investigated their histories. 

The human saprophytic tubercle bacillus was listed 
as culture 007 in the American Type Culture Collec¬ 
tion. The description was as follows: 

R. D. Herrold, John McComick Institute for Infec¬ 
tious Diseases, Chicago. Original strain of Koch, 
brought over by Novy in 1888. Has lost virulence and 
grows profusely and quickly on artificial media. 

Inasmuch as the culture came from Dr. Novy, we 
addressed a letter to him, and quote the reply in part 
as follows. 

I have your recent letter of inquiry regarding the 
tubercle bacillus which you mention as having the his¬ 
tory of being brought from Koch's laboratory in 1888, 
Many years ago Dr. Vaughan was engaged in the study 
of bacterial proteins and this culture was used by him 
in the belief that it was a direct descendant of that 
which was brought from Berlin. I have always been 

1M. L. Isaacs, * * Factors which Influence Tests of Bac¬ 
terial Survival. I. The Effect of Varying Periods of 
Incubation of the Survival Test Culture," J. Boot,, 20, 
161 , 1930 . 

*F. Eberson and M. A. Sweeney, "Tinctorial Trans¬ 
mutations of Acid-fast Micro-organisms and Virulence 
of Tubercle Bacilli," J, Infectious Diseases, 49, 301, 
1931. 

® G. B. Beed and C. E. Rice, "Studies in the Variabil¬ 
ity of Tubercle Bacilli. 11. Correlation of Colony Struc¬ 
ture, Acid Agglutination, and Virulence,'' Can, J, 
Beseart^, 5, 111, 1931. 

• W. B. Wherry, "Some Chemical Changes Favoring 
the Production of Spores in BacUlus tuheroiUosis/* 
Zenir. Bokf., etc., Ori^ 70, 116, 1913. 

ft Q. B. Beed and 0. E. Bice, ' * Studies in the Variabil¬ 
ity of Tubercle BacillL 1. A Bapid-growing Bovlasie 
Typo/* Canadiam J. of SesearoH, 4, 888, 1931. 
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▼e^ much in doubt about the matter and I have ene- 
pected that a mistake had entered into the blatory. 
About five years ago 1 again mentioned the matter to 
Dr. Vaughan and told him that 1 euapeoted that he had 
received a lot of saprophytic tubercle bacilli from some¬ 
one and that a mixup must have taken place. I can not 
give you any exact history of the culture because the 
material was entirely in the hands of men in Dr. 
Vaughan's laboratory and only much later on was the 
culture taken over by my department, but I have always 
called it a saprophyte rather than by the name which 
refers to Koch's original culture. 

The properties of the culture as brought out by 
our study are as follows: 

Microscopically. Acid fast when destained with 8 
per cent. HCl in 90 per cent, ethyl alcohol. Morphology 
similar to that of the tubercle bacillus. 

CULTURAI* ChABJLOTKRISTIGS 

Dorset's egg medium. Abundant growth in 48 hours 
at 30 or 37^ C., good growth after 48 hours at 20® C. 
Finely wrinkled, spreading growth becoming bri^t 
orange after several days. 

Plain agar. Good growth in 48 hours. 

Glycerine, phosphate, beef infusion broth. Inoculum 
very hard to sink. Heavy, very coarsely wrinkled, tan- 
colored membrane over the whole surface after 4 days 
at 37® C. 

Dorset’s asparagin, mineral salts medium. Develops 
more quickly when 1 per cent, mannite is present than 
when 3 or 7 per cent, glycerine is present. Oloodiag 
of the medium occurs after about two weeks. 

It was reported in one .of the pape^ that culture 
607 did not produce an allergjo condition, i,e,, that a 
second inoculation with bacilli known to be virulent 
did not evoke the usual local reaction in animals in¬ 
oculated with the saprophytic strain. In another 
paper® it was stated that the culture did not produce 
tuberculosis in guinea-pigs. 

The bovine saprophytic tubercle bacillus was de¬ 
scribed as culture 599 in the American Type Culture 
Collection catalog as follows: 

N. J. Lynch, Shelton, Conn. 69a. Original etalture 
American Museum Natural History. 69a came to the 
museum from the University of Buffalo where it was 
isolated from tubercles in lungs of cow. 1921. It is 
non-pathogenic and grows profutsly and rapidly. 

In a letter dated March 27,1931, Dr. Lynch, Shelton 
State Tuberculosis Sanatorium, Shelton, Conneotient^ 
gave US the following information. Thk oulture leaa 
sent to him from the American Museum of Natund 
History as a bovine culture (69a). It fmr rapidly 
but always retained its acid resistance and was 
virulent when inocnlatod into guinea-piga and 

According to our study, rite charaoinristioa of & 
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oxganism are like those of onlttire 007, except that it 
develops more slotrly at 20° requirixig one week 
to attain a good growth at this temperature. 

In view of both the cultural characteristics and the 
history p£ these cultures, it would seem that there 
is little or no basis for considering them tubercle 
bacilli. It is most unfortunate that the results of 
these three research projects were published as con¬ 
tributions to our knowledge of the characteristics of 
the tubercle bacilli. 

The misleading information thus placed in the 
literature becomes part of the history of the tubercle 
bacillus, and through references thereto by the authors 
of subsequent papers is perpetuated. As an example, 
we found in a paper by Sweany® a reference to 
Wherry's paper* as follows “By growing ‘801'^ (the 
original Koch strain) on synthetic media with various 
alcohols, Wherry, in 1913, produced spore-like bodies 
in the bacillus and altered the acid fast staining 
qualities very markedly.” 

The blame for these misnamed cultures can not be 
placed on the curators of type culture collections. 
Such collections can be only depositories, and it must 
bo the responsibility of each worker to check for 
himself the identity of the cultures which he uses. 
We wish to emphasize this point in order that further 
work with the tubercle bacillus may mean progress 
rather than confusion in the field. 

E. G. Hastings 
Janet MoCabter 

Univebsitt of Wisconsin 


READING KNOWLEDGE 


The inadequate language equipment of the average 
American student and research worker in science is 
fairly well known. Its consequences, however, are 
hardly well enough realized. It might serve a pur¬ 
pose to focus attention on this important point by 
giving a few iilustrationa. They have not been col¬ 
lected by any systematic search. On the contrary, 
they all happened to come to the writer’s attention on 
one single day, when he had occasion for looking 
through the chief American contributions in a very 
limited field. In all, half a dozen papers by American 
authors were consulted. In this limited material, two 
instances were found where an inadequate knowl¬ 
edge of German bad led the authors in question to 
fundamentany wrong interpretations on important 
points. 

One aatbor writing in SoU Science says; 


Winogradsky found the nitrate-forming organism in 
hb tieiMxem fax two stages, one of which he terms 


0, Bweaxiy, ‘*The Granules of the Tubercle BacQ- 
17, SB, ItM. 

Cffidtnrh has been identified as 

Oaltare CcSeetloa Culture 607. 


''schwfirmer'' and the other the ^'freO cell stage." It 
is doubtful if such forms were present in this work, 
though sueh might have been the case. The free-cell 
type was common in all the cultures, and many straiiui 
showed great massos of the organisms which resembled 
very closely the ‘ * schwUrmer'' stage; however, this latter 
character of growth differed but slightly from the forms 
found as free cells . . . although the organisms within 
the group were occasionally slightly smaller. 

The passage quoted is about the only one in the 
paper from which it could be gathered with some 
definiteness how the American organism studied com¬ 
pares with the classical Nitrosomonas of Winogradsky. 
As the statement stands, however, it is devoid of any 
sonsa Apparently because of an insufficient knowl¬ 
edge of German, the author must have taken 
“Schwiirmer” to mean the so-called zooglea form, in- 
.stead of the free, motile monad form which the Ger¬ 
man term actually signifies. But the zooglea and tlie 
monads represent the two opposite extremes within 
the series of forms characteristic of these organisms. 

In a recent contribution in Centralhlatt fiir Bak~ 
teriologie, dealing with the same organisms, an Amer¬ 
ican author discusses the findings of a German col¬ 
league as follows: 

In this way he secured a culture which was either a 
new form having power of multiplication in 0.3 per cent, 
peptone solution or his culture was impure. 

Then comes a reference to a footnote, reading: 

Heubiilt says: "Ohne Zusatz organischer Substanzen 
findet eine normule Entwicklung statt, aucb konnte ich 
bei eiuer Zugabe von 0.6% [in the original 0.05%; 
L.O.B.] Qlukose kauni eine Wachstumshemmung fest- 
stollen. Dagegon war z. B. bei einem Zusatz von 0.3% 
Popton Oder 2.0% Natr, butyric, liberhaupt koin N,0| 
nachzuweison, noch fand Wachatum statt, wie die mikro- 
skopische KontroUe zoigte." 

The American author has evidently translated 
“noch” by “still” or “yet,” instead of by “nor,” as 
would have been correct. Because of this error, he 
quotes the German author as having found exactly the 
opposite of what he actually did, and his comment 
is worded accordingly. 

It is to be hoped that the present findings do not 
represent average conditions. But it seems to be too 
much in any branch of science to find errors siieb as 
those quoted in one third of the papers consulted, 
and this in papers justly claiming international ab* 
tention, published in technical journals of hi^ 
standing, Tbis can not contribute to the international 
respect for American science. As long as the cer¬ 
tified reading knowledge of American graduate stu¬ 
dents and Pb.p/« remains as uneven as it is, it 
would Seem to be a minimum requirement on ^ 



516 


SCIENCE 


Yoh. 715, Ko. im 


responsible institutions that some control be exer- 
oised before its results are exhibited in international 
journals, and preferably before they are at all 
presented in print. 

Although not directly belonging to the subject, it is 
hard to refrain from quoting a last oddity found in 
the bunch of papers referred to above. Harmless 
as it is, it is instructive by illustrating once more the 
surprising linguistic illiteracy which can be found in 
scientific papers. In a publication from Georgia, one 
finds a printed slip of paper with corrections, one 
of which reads'; “p. 11: ‘Vitality^ should be ^virility.’ ” 
Looking up the page, it appears that no other organ¬ 
isms are mentioned than bacteria, which can not well 
be virile according to common ideas on the subject. 
Possibly “virility” was the author^s version of “vim- 
lencG,” in his younger days. 

L. G. liOMKLL 

COBNELL UNIVEEBITY 

RECENT FIND OF MAMMOTH REMAINS IN 
THE QUATERNARY OF FLORIDA, 
TOGETHER WITH ARROW¬ 
HEAD 

In September, 1931, Miss Thelma Van Buskirk, a 
student in Rollins College, brought to the museum a 
tusk and a tooth found by her brother, Mr. Allen 
Van Buskirk, a U. S. Government official, during his 
inspection of canal dredging near Flagler Beach, 
Florida. These fossils were determined as mastodon 
remains on basis of illustrations and descriptions in 
literature, especially Osborn's (1923) “Mastodons and 
Mammoths of North America.” Photographs were 
made and sent to the Smithsonian Institution, which 
kindly confirmed the zoological determination.^ 

At my request, Mr. Van Buskirk kindly accom¬ 
panied me to the spot where he had obtained the 
objects, and stated that a friend had recently struck 
some bones near-by while plowing. 

Arrangements were immediately made with the 
owner of the property, Mr. Ed. Johnson, for Rollins 
College to continue excavations in search of further 
possible fossils. 


About three hundred feet from the point in the 
canal whore the mastodon remains were found, and 
about ten paces from the point where the plow struck 
bones, a party of eight^ started to excavate. Various 
fossils, as will be described later, were found before 
much more than a cubic yard of material was removed. 
Suddenly a largo, hard object was located about two 
and one half feet below the soil surface. In attempt¬ 
ing to free this structure, which was entirely under 
water in the hole that was made, it became necessary 
to work around and under it with the bare bands; in 
this manual exploration, a cavity was felt in the sur¬ 
face directed at the time away from the soil surface 
(i.c., downward). This cavity proved to be large 
enough to permit the insertion of my hand, thus mak¬ 
ing possible the careful withdrawal of its wet, loose 
content. This content contained an arrow-head; the 
material of which it was made was later determined by 
Professor J. E. Spurr as chert. 

The large object in question, upon being removed, 
proved to be a pair of lower jaws, each jaw bearing a 
large tooth. This structure was determined (on basis 
of comparison with similar local museum material 
and with literature) as being remains of a mammoth.^ 
The geological formation immediately underlying 
the horizon in which the fossils occur was determined 
by J. E. Spurr as a shell marl of late quaternary age; 
the fossils themselves occur in sandy layers mixed 
with much organic (vegetable) material. 

In addition to the foregoing, one complete noedle- 
like object, and throe broken pieces of similar nature, 
were found from one to seven feet away from, and in 
the same layer with, the mammoth jaw. These will 
be described more in detail later. 

Excavations are being continued by the students, 
as time permits, in the hope of obtaining additional 
data which may possibly prove of value in cotmeotion 
with the question as to the antiquity of man on this 
continent. 

Jack H. Connbrt 

Thomas R. Baker Museum, 

Hollins Colleqx, 

Winter Park, Florida 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A METHOD FOR THE DISARTICULATION 
OF SKULL BONES 

Having need of a disarticulated cat skull, the 
method of filling the skull with dried peas an<l soak¬ 
ing was resorted to, but repeated trials gave unsatis- 

1 Later, this determination was concurred in inde¬ 
pendent t Holmes, 0. W. Stiles, Qene Stirling, 

and J. H. Chase. 


factory results. Perhaps due to unequally distributed 
pressure, the parietals and occipitals were pushed off 
as a group and the pressure was thus released before 
eomplete disarticulation could occur. 

It was conceived that some method which would 

a A professor, Dr. Frank Guy Amdtage, six stud.eiits, 
Harold Cochenour, Guilford Galbraith, Daniel Bavea*, 
Bobert Maday, Douglu Biggs, and Jack Ohnnery, om 
one visitor, Kenneth Wooldnd^. 
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give considerable pressure in all directions in equal 
deg^rees would probably correct the faults observed 
when the dry seed method was used. It was subse^ 
quently decided that if the cranium could be filled 
with water and then subjected to freezing: tempera¬ 
ture, such a result might be realized, but the question 
then arose as to just how the water might be retained 
in the cranial cavity. 

It was decided that probably the best manner to 
fill the skull cavity with water was to first place the 
water in physical combination with some such sub¬ 
stance as gelatine. This was done. Cat skulls were 
soaked over night in water, then placed in warm dilute 
gelatine cooled to the solidifying point, then placed 
in a refrigerator at 0® F, excess gelatine having first 
been removed from the outside of skull, and the next 
day the skull was removed from the refrigerator and 
the ice melted by addition of warm water. The skulls 
treated in this manner disarticulated very satisfac¬ 
torily. Skulls soaked in water only and frozen gave 
negative results. Further experimentation has shown 
that dilute agar is superior to gelatine. 

The method as it is now used is as follows: (1) 
Soak skulls in water for twelve to twenty-four hours 
(dry skulls give fair results). (2) Place skulls in 
warm agar (above 46° C) made by boiling 7.5 gms 
of agar shred in one liter of water till the shreds have 
all dissolved. (3) Being sure that the liquid agar has 
completely filled the cranial and nasal cavities, cool 
to room temperature, remove the skulls from the 
solidified mass and freeze. (4) Wash frozen skulls 
with warm water and with slight leverage with the 
fingers remove such bones as may not have already 
fallen loose. (5) Remove any adherent agar with a 
stream of warm water and bleach bones if desired. 

The method has been tried with cat, dog and turtle 
skulls, and has proven very successful with the first 
two, but the turtle skull is strongly articulated and 
further it offers almost no surface upon whicii pres¬ 
sure can be exerted. The method should prove suc¬ 
cessful with skulls of many animals, including the 
human. 

I, A. Wiijcs 

Department op Zoology, 

West Virginia University 

DISCARDED ROENTGEN RAY FILM FOR 
THE MOUNTING OP MUSEUM 
SPECIMENS 

We have found that discarded Roentgen ray films 
servo admirably as material on which to mount cer¬ 
tain museum specimens. Film lends itself well to 
the mounting of small specimens of light weight such 
ms gall bladder, bowel, aorta, and organs of small 
laboratory animals. 


It is our practice to immerse the film in hot water 
until the emulsion softens, then this is scraped off. 
The film is allowed to dry and then cut to the de¬ 
sired size. It is well to make an exact fit for the inside 
of the usual museum jar. The fixed specimen to be 
mounted is then sewed to tlie film by means of needle 
and thread passed through holes that liave been 
punched in the film in appropriate places. The speci¬ 
men is then placed in the jar, fixing fluid added and 
the vessel sealed. 

The method has obvious advantages: (1) Specimens 
are suspended in the jar on an invisible material; (2) 
since the film is transparent, both sides of the speci¬ 
men are visible; (.3) the film is a waste product and 
usually available and unbreakable; (4) the more 
cumberson glass frame suspension method with pos¬ 
sibility of a broken frame can be dispensed with. 

Harold D. Caylob 

Catlor-Nickkl Clinic, 

BLtippTON, Indiana 

A NOTE ON THE DETERMINATION OF IRON 
IN BLOOD AND BIOLOGICAL FLUIDS' 

In the determination of iron in blood, milk,* etc., 
as the ferric sulphocyanate, a mixture of amyl alcohol 
and ether is used to extract the color produced, after 
the addition of the sulphocyanate. Workers using this 
procedure are aware of the disagreeable odor, and 
irritating effect of amyl alcohol upon the mucus mem¬ 
branes of the nose and throat. In an attempt to over¬ 
come these objectionable features other substances 
were tried as a substitute for amyl alcohol, and 
ethylene glycol monbutyl ether* was chosen as the 
most suitable one. 

For the extraction of ferric sulphocyanate the 
ethylene glycol monobutyl other is mixed with an 
equal volume of ethyl ether. The extracted color is 
more intense than that extracted by amyl alcohbl, and 
it does not seem to fade after standing 24 hours. 
The new medium proposed has no irritating effect 
upon the mucus membranes, and no disagreeable 
odor. 

Adolph Bernhard 

I. J. Dbektbr 

I From the Acholis Laboratory and A. Jacobi Division 
for C^ldren, Lenox Hill Hospital, New York. 

»J, H. Yoe, Photometric Chemical Analysis," Vol. 
I, 1928, John Wiley and Sons, N. Y., p. 218-ch. 20; 
R. P, Kennedy, J. Biol Chem,, 74: 386, 1927; 0. A. 
Elvehjem, J. Biol Chem,, 86: 463, 1930; B. Stugart, 
Ind, Bng* €hem*t Anal. Ed., 8; 390, 1981. 

« Ethylene glycol monobutyl ether CHiOH was obtained 

from the Carbide and Carbon ChemiealB Corporation. 
New York dtj. 




SPECIAL ARTICLES 


iWfACTIVATION OF MOSAIC DISEASE 
VIRUS BY PULVERIZING INFECTED 
TISSUE 

Dttqgar and Armstrong,^ employing a motor-driven 
pestle in an agate mortar, found that the virus of 
tobacco mosaic disease is resistant to 9 hours^ grind¬ 
ing. Using a different method, we have also been im¬ 
pressed with the diflSculty of inactivating the virus. 
Complete resistance to grinding would indicate a 
property not usually associated with animate mate¬ 
rial; hence the importance of studying this question. 
We have now found that prolonged comminution of 
infected plant tissue results in loss of its infectivity. 
The possibility that the inactivation may be due to 
oxidation or adsorption has been investigated. 

Methods 

The top leaves of several hundred tomato plants 
with mosaic disease were dried, and powdered by 
grinding for five minutes with mortar and pestle. 
This procedure caused no appreciable loss in virus 
potency. 

Varying but measured amounts of the powder 
were placed with four polished steel balls, 1.1 cm in 
diameter, in Pyrex bottles® specially made to with¬ 
stand breakage. The vessel was actively agitated in 
a shaking machine. Virus powder could escape com¬ 
minution only by clinging to the sides of the bottle 
above the moving balls. Hence samples were taken 
only from the bottom of the container. For anaerobic 
pulverization, a sealed rubber stopper was used, 
through which passed a glass tube for attachment to 
the Boez apparatus.® The indicator of relative 
anaerobiosis was 0.01 per cent, methylene blue in 
dextrose broth. OJ cc was placed in an unsealed 
ampoule with a double constriction of its neck to pre¬ 
vent leakage. It was protected by a wire cage which 
was attached to the lower surface of the stopper. A 
separate anaerobic container was used for each test 
material Ten experiments were made and samples 
pulverized for periods up to twelve hours, were in¬ 
jected into 335 tomato plants. 

In three adsorption tests virus powder was mixed 
with normal plant powder which had been pulverized 
4 and lOJ hours, respectively. This mixture was 
either shaken for 3 hours and its aqueous suspen¬ 
sion immediately filtered, or it was allowed to stand 
aa a suspension for 2 hours before filtration. In 
addition, the relative amount of virus filtrable ffrom 
suspensions of large and small portiolea was studied* 

1 B. M. Pnggar and J. K. Armstrong, Ann, MiMouri 
BoinniccU GarSenf 10, 101, 1023. 

s Similar In size and shape to centrifuge bottle Ne^ 
8180-A of the Arthur H. Thomas catalogue, and made 
by the Ooraing Glass Works, Coming, New York* 

» L, J. BoSs, /. Boot, 13, 227> 1027. 


Virus particles of three sizes were obtained by 
winnowing, as follows:—^A glass tnbe, 1*5 m long 
and 2.8 cm inside diameter, was fixed vertically. To 
the bottom was attached a glass vessel containing 
virus powder through which a stream of air was 
forced, blowing the material into the vertical tubing. 
The top of the apparatus was fitted with an air escape 
and a trap for the collection of the finest particles. 
After removing the latter, the remaining powder was 
divided into coarse and medium sized particles by in¬ 
creasing the air current. In the three tests just de¬ 
scribed 190 plants were inoculated to determine virus 
potency. 

All filtrations were made through Berkefcld “N” 
candles. Plants were inoculated by the method de¬ 
scribed by McKinney,* usually with a series of ten¬ 
fold dilutions beginning with 1 per cent 

Kesults ahd Discussion 

With the method of pulverizing employed, partial 
or complete inactivation of the virus in the dilutions 
xiBed occurred in 12 hours. The degree of inactivation 
varied with the time and intensity of pulverization. 
The following table shows the results of the inocula¬ 
tion of 18 plants with material obtained in two 
typical experiments. 
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While the procedure of pulverization did not raise 
the temperature of the container to a perceptible de¬ 
gree, nevertheless the development of loeal heat should 
be considered, for the heat may destroy the virus or 
act as an oxidizing agent. In this connection it is of 
interest that the plant tissue turns from green almost 
to white after 12 hours’ aerobic comminution but 
from green to still darker green after similar 
anaerobic procedure. An attempt was made to 
minimize any local heat by packing the container 
in carbon dioxide snow. But in this instanoe no 
change in the degree of inactivation was observed. 

It was thought that it inactivation todc plaee under 
aerobic and not under anaerobic conditions, it 
be ascribed to oxidation. But the inactivation of ifte 
virus took place more quiddy under anaetobie 
tions. For exampto, in two typioal testsi SO of HI 
plants inoculated with material before 

4H. K. ItoKiimey, Agric. ia#., IS, im. ; 





were poeitiTe And SiO of 32 pltmte injeefced with Tiras 
pulverized for 12 hoors under aerobic conditions 
showed mosaic disease, whereas none of 29 plants 
inoculated with material pulverized anaerobically for 
12 hours was affected. Perhaps under lowered 
oxygen tension the virus is reduced at the expense 
of tissue oxidation. However this may be, vims 
previously comminuted anaerobically was not re¬ 
activated when pulverized later aerobically. 

The possibility of the loss of infectivity being 
due to adsorption of virus by powdered tissue must 
bo considered. In the three adsorption experiments 
above described, 76 per cent of 104 plants were posi¬ 
tive after the inoculation of comminuted virus mixed 
with finely pulverized normal plant tissue, as com¬ 
pared with 77 per cent of 86 control plants injected 
with virus powder alone. It should be pointed out, 
however, that under the conditions of the experiments 
forceful impact of particles as in the ordinary pro¬ 
cedure did not occur. In the winnowing experiment, 
in which particles of three degrees of magnitude were 
obtained, no differences in virus potency were found. 
It follows that there was no greater tendency of the 
smaller particles to adsorb virus. Adsorption, if 
it occurs, is therefore probably not the main cause 
of the inactivation. 

CONCLUSIOK 

Tomato mosaic virus loses its infectivity when tis¬ 
sues containing it are comminuted by the method de¬ 
scribed. 

Peter K. Owtsky 
PiLip C. Forsbeck 

The Bocketellke Institute 
roa Medical Kesearch, 

New Yoek, New York 

STUDIES ON THE ETIOLOGY OF POLIOMYE¬ 
LITIS: ISOLATION AND CULTIVATION 
OF AN ORGANISM AND TRANS¬ 
MISSION OF THE DISEASE 
IN MONKEYS 

PoLioiCTSLiTis (infantile paralysis) has been ex¬ 
perimentally reproduced in monkeys with the third, 
fourth, aix^, eighth, ninth, eleventh and thirteenth 
'^generations’’ of an organism isolated and grown 
artificially from the nervous tissues of monkeys 
known to be infected with the virus responsible for 
the disease. The organism was cultivated from 
Berkeftid filtrates prepared from such poliomyelitic 
materiak. It is extremdy small, measuring approxi¬ 
mately 1/6(H),000 to 1/250,000 of an inch, and has 
bM grown in a special food medium containing 
sheep brain. Zn the thirteenth subplant the 
of the origiBat Inooulom cultivated was ap- 
prmtki^y SxlO-^. 


Certain requirements mu^ be met in order to show 
that a microbe may have something to do with a dis¬ 
ease. These are known as the Koch postulates, and 
demand first, the isolation of the organism in pure 
culture from the animal harboring the disease; sec¬ 
ond, the reproduction of the identical disease by the 
inoculation of these germs into healthy susceptible 
animals; third, the recovery from such experimentally 
infected animals of the identical original microbe; 
fourth, the reproduction once again of the typical 
disease with these "recaptured” germs. 

All these conditions have been fulfilled by the or¬ 
ganism that has been reported and described. The 
disease, furthermore, has been carried on through a 
series of monkeys in which the infection was produced 
by means of Berkefcld filtrates or suspensions of 
nervous tissues prepared from the animals originally 
inoculated with the microbe. From such "passage” 
monkeys it was also possible to recover the same 
germ. 

The experiments proved that the "recaptured” 
virus had the same properties of the original sub¬ 
stance known to cause poliomyelitis. These charac¬ 
teristics are its ability to pass through fine filters, to 
induce typical infection with the oharaeteristio cUni- 
cal and pathological changes, and lastly, to appear 
again in a pure culture identical with the original 
organism. 

The most recent studies in our laboratory have 
shown that the blood serum from a series of monkeys 
infected with the organism and now convalescent 
from poliomyelitis, possessed the power to neutralize 
and combat the ordinary filterable virus of infantile 
paralysis. This has been demonstrated as follows: 
Mixtures of a minute amount of each serum with a 
large amount of active virus were inoculated into the 
brain of a series of healthy monkeys. These animals 
did not develop the disease whereas those that re¬ 
ceived the virus alone succumbed to poliomyelitic 
infection. To verify the fact further, the animals 
that furnished these protective serums were likewise 
inoculated into the brain with active virus alone. 
These animals resisted the inoculation whereas an¬ 
other s^ of monkeys that had never had the disease 
became paralyzed in the typical manner. Thus the 
convalescent monkeys proved to be immune to the 
infection and showed immune substances in the blood 
serum capable of neutralizing the virus of the dis¬ 
ease. The resistance to poliomyelitis, therefore^ was 
the same as that which results when the animal recov¬ 
ers from an infection caused by the ordinary polio¬ 
myelitis virus filtrate. These observations suggest 
that the mierooxganism behaved exactly like the virus. 

It must be understood that there are certain estab- 
liriied nsethoda for the experimental proof of the 
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microbial cause of any disease. These methods have 
been followed and have fulfilled desired requirements 
designed to show the relationship of a microbe to the 
disease in question. That hidden factors may still 
exist is admitted frankly, only because our present 
methods of attack upon a problem of this type may 
be inadequate for bringing to light such concealed 
factors. However, only those facts which have come 
out of this research have been utilized in drawing 
justifiable conclusions warranted by the facts, and 
these must be based upon the only available methods 
of approach that are known at the present time. 

Freueriok Eberson 

Mount Zion Hospital, 

San Francisco, Calif., 

University of Caufornia 

THE RELATIONSHIP BETWEEN THE 
WATER CONTENT AND OXYGEN 
CONSUMPTION OF THE 
ORGANISM 

The role of water as a medium of reaction within 
the cell has not yet been fully comprehended. This is 
not surprising in view of the fact that the conditions 
that control the distribution of water from free to 
bound states liave been elusive. At the suggestion of 
Dr. J, W. Buchanan, the experiments^ summarized 
here were undertaken as an attempt to disclose a pos¬ 
sible relation between free water, i.e., water that may 
be added or abstracted by changed osmotic conditions, 
and the rate of oxidative reactions in the organism. 
Such a relation would rest fundamentally on the law 
of mass action, that is, the relative concentrations of 
oxidizable substrates and oxidative enzymes. 

Previous observations are apparently conflicting. 
Certain investigators^ have measured increases in 
respiratory metabolism in dehydrated tissues, while, 
conversely, others^ have showed water uptake to be 
associated with decreased metabolism. On the other 
hand, there is some evidence that the opposite rela¬ 
tionship may hold true.* 

The writer used Planaria dorotocepkala and early 
embryos of Amhlystoma punctatum. Water content 
was controlled by immersing the animals in solutions 
of differing osmotic pressures, and oxygen consump¬ 
tion was measured in two ways, with the Winkler 
method and by a microrespirometer. 

As far as possible the same individuals were tested 
under different conditions over three-hour periods. 

I The work was carried out at the Osborn Zoological 
Laboratory, Yale University. 

sE. Kreps, Pfluger’s Arch., 222, 215-233, 1929; G. T. 
Caldwell, Phyaiol. ZooU IV, 2, 324-369, 1931; J. W. 
Buchanan, Jour. Exp. Zool., 67, 3, 455-472, 1930. 

»J, W. Buchanan, Jour. Exp. Zool.f 57, 2, 307-330, 
1930; Biol. BiU. LX, 8, 809-.326, 1981. 

* L. 0. Beadle, Jour. Exp. Biol, VIII, 3, 211-227,1931. 


Each period in a test solution was preceded by one 
in tap water to establish a norm and a control for 
successive measurements. 

The averaged results of the Winkler testa are 
grouped into the following table. 


Per Cent. Chanobs in Rate of Oxygen Conbcmption 



Planaria 

Amblystoma 


dorotocephala 

punctatum 

Distilled water .. 

-64 

-21 

Ringer Bolution. 

+ 43 

+ 62 


These observations were checked by numerous ex¬ 
periments with the respirorneter. It was found excel¬ 
lent for use with amphibian embryos but unsatis¬ 
factory for Planaria due to necessary shaking which 
prevented the animals from coming to rest. In the 
case of the former dehydration yielded an average in¬ 
crease of 39 per cent, above the normal in tap water, 
while treatment with distilled water lowered the rate 
of oxygen consumption about 42 per cent. 

Early Amblystorm embryos, when immersed in 
distilled water, half tap- half distilled water, half 
Ringeris, and full Ringer’s, reached and maintained 
their maximum swelling or shrinkage within sixty 
minutes, while planarians show water content changes 
over a period of one half to six hours in Ringor’a and 
one half to more than sixteen hours in distilled water.® 
Sections of animals so treated indicate that water 
changes are both inter- and intracellular. At present 
no rules generally applicable to all animals can be 
drawn. 

W. R. Duetek 

Northwestern Universitt 
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THE PIONEERING PROCESS’ 

By Dr. ISAIAH BOWMAN 

DIRECTOR or THE AMERICAN GKOGRAPHICAL SOCIETY OP NEW YORK 


So long as men ^'looked for a sign” the way of life 
was easy to find. Pioneer colonists took what the 
land offered: ^That with their miseries they opened 
a way to their new-landa.” This was man the way¬ 
farer and burden-bearer, not man the destiny-guider. 
At length science began to interpret the physical 
world round about—its amplitude or scale, its great 
variety of environments, its favored areas, the breed¬ 
ing grounds and the courses of the storms, the way 
of the currents in the sea, the natural food supplies, 
and finally the improvements that could be made here 
and there by inventions and by technical processes 
that grew out of the attempt to apply scientific dis- 
tooveries to man's own well-being. 

Locke held that “it is easier to believe than to be 

1 Address delivered at the annual banquet of tbs 
Society of the Sigma Xi, Yale University, March IP, 


flcientifically instructed.” Even now, in the full morn¬ 
ing of the scientific day, crude belief is the basis of 
most of our human acts and relationships—a hunch 
that a given law, condition, social or economic ar¬ 
rangement is better than some or any other. The 
“method of science,” which means the experimental 
method, is good enough for all but the affairs of men. 
In a sense this has been fortunate, for civilization 
could scarcely have had a beginning if the law of 
demonstraition had always held sway. What was first 
needed was a rough-hewn scheme and a faith-yielding 
jpeople. As life got more complex it became more 
troublesome to think about and the effects of a given 
act harder to anticipate and to measure. Always men 
)iave sighed for the good old times, meaning the 
simpler times. Even among “scientific” men, the 
curiosi^ the individual is as apt as the rest of man- 
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kind to be credulous and faith-giving outside his own 
hailiwiok. Johnson’s Dictionary of 1799 defined the 
word ^‘scientiflok” as “producing certainty.” IIow we 
wish it didl After observing the part of science in 
^tho social forces of our day we are tempted to define 
it as “producing uncertainty.” Strange mixed harvests 
of thinking and guesswork and faith go into the mak¬ 
ing of civilization I 

In creating the elements of civilization it was dis¬ 
covered that the greatest single fact about humanity— 
despite all its fears and hesitations—is its willingness 
to advance across the border of experience; “and yet 
men strive to find a way.” Every generation supplies 
its quota of men who question and venture and who 
are not dismayed by the failures and fears of others. 
The world is on a hinge and they want to swing it. 
Venturing mankind had to learn, however, that social 
evolution progressed only so fast as man could dis- 
pover and control extra-human energies and apply 
them socially without smashing society in the process. 
Groat as was the effect upon trade of the ocean-going 
ship, its greatest effect was in making possible new 
or greatly clianged social and political systems through 
economic betterment that depended upon swifter and 
cheaper trade by sea. A full-rigged ship under sail 
develops at least 500 horse power, or 6,000 man 
jKJwer* These figures were of tremendous importance 
when they first became applicable, because the de¬ 
velopment of such unheard-of power required but a 
Jbandful of men: two men can steer a full-rigged ship 
and twelve men furl her largest mainsail. Kingdoms 
and empires and economic and social systems came to 
be built upon this new form of extra-human energy, 
the ship. 

The magic of science, its ameliorating influences 
upon life, the thousand and one conveniences which 
it has supplied—these are to-day but the elementary 
aspects of the situation. Science now presents a more 
serious aspect and is bound to more fateful con¬ 
sequences. In our time we have seen it as a sort of 
Trojan horse out of which have come arms and arma¬ 
ments and poison gas, and new opportunities to en¬ 
slave and prey upon and destroy society. It was con¬ 
tended by Bagehot that it is the “highest genius of 
government to evoke new power.” The power that 
he had in mind was the power to shape the economic 
and political systems of the day, the power really to 
guide the destiny of a nation. How tragic that the 
evocation of that power has lagged so far behind 
material things and powers that have profoundly 
changed human relations. 

It is from such a standpoint that we may perhaps 
most advantageously look at those thrusts of culture 
into the undeveloped lands by a process we call pio¬ 
neering. These thrusts have been largely haphazard 
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in the past because our knowledge of the new environ¬ 
ment of the frontier was both unsystematic and in¬ 
complete. The land-tilling pioneer had to be his own 
scientist. It was the 'fiook” of the soil and the native 
vegetation upon which be largely depended. The 
pioneer has been continually gambling on the earth> at 
times confident that she would return a harvest, yet 
again and again disappointed in her, cursing her and 
then returning to gamble again. That is why the 
pioneer has been called a “iuok-liunter.” The trick 
was to learn “when to labor and when to wait without 
losing courage.” 

The forward thrust of population into new land 
means not merely a movement of people. It means 
also the extension of a system of agriculture as well 
as systems of economics and of social organization. 
The earth can not be viewed abstractly by the 
colonizer. A piece of land is not merely something 
to be judged according to its capacity of producing a 
given crop. The system of tillage that may be em¬ 
ployed comes to have as much to do with the result 
as the rainfall. Great distance from mi^ket may 
prevent the exploitation of even the richest soil. The 
remoteness of a given region may make it impossible 
to maintain contact with neighbors and to participate 
in community life. These we call matters of “social 
density” and “economic density,” and there are limits 
of toleration to both. At least this is true for the 
greater number of people, though account must also 
be taken of the pioneer of the Voortrekker type whose 
“neighbors’ smoke shall vex bis eyes” and whose chief 
purpose between birth and death seems to be to in¬ 
crease the distance between himself and a railroad. 

Civilization is like a city—it is always being re¬ 
built Always “in the center shall come another 
word,” as one Haya glyph is rendered. This means 
that the outward thrust of civilization constantly 
changes its objectives, its degree of employment of 
the instruments of power and even its spirit The 
history of pioneering is a history of mankind advance 
ing into new territory by adapting inatmments and 
attitudes and systms. If the pioneer of to-day ex¬ 
pects success he must be responsive to world eoo- 
ttomio demands, and this requires him to have a 
definite production technique applied in a speoifie 
geographical environment whose possibilities have to 
be discovered one by one throuf^i experimentation. 
This has always been true to some extent. It is al¬ 
most universally true of the remaining pioneer lands 
of the world because those lands are not always €$ 
the best. Most of them are marginal lands where the 
climatic extremes have an exceptionally wide 
where the soils are notably different from 
regions that have “nor^” dimatk eo&ditibn&: 
lie on the colder, the hottai^, tiie drier^ or list 
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distant borders of the areas of denser settlement. On 
the one hand they are bordered by belts of denser 
fanning population, on the other hand by grasslands 
requiring an economy of their own and occupied by a 
scattered population. 

It would be relatively simple for man to occupy the 
marginal lands in which modern pioneering goes for> 
ward if the advance were made by twos and threes and 
no thought given to the standard of living. As a mat¬ 
ter of fact, the advance is made by communities, by 
groups of people, by colonies, or, as in Manchuria, 
by a swarm of humanit3^ Among all these there are 
two types, broadly speaking; first, those who go from 
machine-equipped communities with high standards 
of living; and, second, those who go from a land of 
hoe culture and tiny farms where there is small com¬ 
mand over instruments of power. To the latter class 
pioneering is not in a high degree experimental, be¬ 
cause the only question that is asked is whether human 
labor applied to the soil through a hoe or a plow 
will raise a crop that will sustain life and provide 
a small margin for purchases at a local trading center. 
To the former type—the machine-equipped pioneer— 
the question of a mere living is but one of a number 
of questions that confront him. He has in mind a 
standard of living. He does not merely live; he will 
try to live in a certain way. He looks not merely 
at the land under his feet and at the sky above; he 
looks back also to the communities which he left be¬ 
hind and he sees that government does things for 
communities. It provides them with railways and 
telegraph lines, with quick mail service, with schools 
and with marketing facilities. If not directly, at least 
it makes possible their doing or permits them to be 
done or encourages them to be done. 

Nor do these things always depend upon the initia¬ 
tive or the demand of the pioneer. Government itself 
takes a hand in the pioneering process, to encourage 
it, to persuade more people to live upon the land, to 
provide a broader basis for the industries of its 
cities by extending the acreages of farms and the 
number of farmers, by making life upon the frontier 
attractive to the immigrant. Thus, Argentina and 
Brazil have at times attracted European migrants by 
the offer of free seed, free agricultural implements, 
and land at a low price with easy terms of payment. 
Organizations exist to help the settler. In London 
there are the Oversea Settlement Department, the 1820 
Settlers' Association and others. In places in south¬ 
ern Africa the settler is received for a year upon an 
established farm os an apprentice to Icam how to till 
the ground; in fact, to learn the whole business and 
technique of fanning under local conditions. Gov- 
emment has taken a hand in group settlement in 
Weetem Australia, assisted migrants with free steam¬ 


ship fares, assured them a weekly wage, and offered 
them newly cleared land equipped with farm build¬ 
ings at a reasonable price. Canada has maintained 
an alert attitude toward the streams of settlers that 
have flowed through her eastern porta and has sought 
to put them upon the land under conditions that would 
guarantee permanent occupation of now territory and 
types of community life that would make the new 
settler a part of Canada in a reasonably short time, a 
process known as Canadianization. 

Technical studies have sometimes gone ahead of the 
pioneer, but more generally these have been of the 
reconnaissance type. The occupation of the new land 
has been experimental by the farmer himself. Here 
willingness plays a large part—willingness to experi¬ 
ment. In general, the city dweller wants bis system 
set up for him. The farmer who has come from a 
given community to the border is more willing to try 
out a new scheme, accept for the time being a lower 
standard of living, and show some confidence in the 
future growth of the region. There is a g^eat deal of 
pushing forward on all frontiers by the slow method 
of occupying land that is “just over there,” with but 
little change in the culture system. The tillage is the 
same, the machinery required is the some, the crops 
are the same as those already known. Or, if changes 
are required, they are moderate. The old friends are 
near by and accessible. Such a movement asks no 
questions of the statistician or the scientist. It relies 
upon its own judgment. The men involved in it 
would scarcely look at a soil map. And it certainly 
scans no far horizon for opportunities that are or 
may be better than those near at hand. This type of 
advance is taking place wherever pioneer lands are 
available and in spite of a world-wide depression in 
agriculture, difficulties of transport, and apparently 
uneconomic distances to market. 

Since the world war both science and government 
have concerned themselves very much more than be¬ 
fore with questions arising out of the flow of popula¬ 
tion from country to country. The first general con¬ 
clusion in the countries of the new world was that 
the flow from Europe should be greatly diminished. 
The streams of population were thus backed up at 
tbeir sources, with a certain amount of international 
ill-will as a consequence. The damming process per¬ 
mitted the governments of the newer countries of 
the West to examine their economic and social struc¬ 
tures and to determine how far population need be 
admitted at all or, when admitted, what disposition of 
it could safely be made. It seemed almost axiomatic 
that population could be admitted at almost any given 
rate so long as it was placed upon the land, for in¬ 
creasing acreages of tilled land were taken to mean 
increasing national strength. No one looked forward 
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to. ft day of pronounced agrionltural overproduction 
the world around. No one bad anticipated so great 
A disproportion between food production and food 
consumption. 

The occupation of new land thus became the busi¬ 
ness of government, and the policies in relation 
thereto came to be intimately connected with national 
immigration policies- More and more we call our earth 
and its peoples world without frontiers/* but this 
has reference to the flow of culture chiefly. As a mat¬ 
ter of fact, we are more conscious than ever of 
political frontiers, and as for the pioneering border, 
that is now a matter of public and international con¬ 
cern. The “border** is not merely a fringe where 
people can be left to take care of themselves. We 
must incessantly strive if possible to foresee the con¬ 
sequences that will or may follow upon the adoption 
of any given policy. It is stupid to see only the facts 
that lie obviously before us. Science tries to be not 
merely responsive to events which have already hap¬ 
pened but “creative of events which are about to 
happen.** 

The population problem becomes erven more com¬ 
plex when we recall the extent to which land has 
been abandoned throughout our own country, com¬ 
munities left to rust out, and land to revert to per¬ 
plexed state governments. We have discovered that 
it is unintelligent to grow everything that can be 
grown in a given place. More and more, agriculture 
is differentiating the earth. A thing tends to be 
grown in the place where it can be grown best, that 
is, most economically. There is surely no need of 
new farms unless they can produce more cheaply 
than the farms that are now in use. 

Deflnitions have but a minor part in the process, 
in spite of the need for the application of principles 
embodied in deflnitions. The very basis of the state, 
said Confucius, was in “getting the words right”; 
but there is a higher law—^making the words live. The 
American traveling in Europe has need for this sus¬ 
taining truth as be takes his morning coffee, for the 
custom in that land of unhappy breakfasts is to boil 
and boil and boil, and so long as the grounds dis¬ 
color the water the discolored water is coffee—by 
deflnitiont It is not mere deflnition or technique but 
the living edge of experience that is required upon 
the border of land occupation. New communities 
have a noteworthy flexibility of spirit, a power of 
adaptation of social forms to the requirements of 
new situations. Whatever the physical likenesses of 
pioneer regions, each has its unique social and eco¬ 
nomic qualities, its dktiucrive peoples, its own rate 
of flow of life in new channels. 

To one aceastoined to think that pioneering is 
ended in the United States Gme may appear to hf 


remote questions applicable to Siberia and Australia 
and the Canadian Northwest, hut having little 
niflcaoce ki our own land. This position would seem 
to be foriifled by the declaration of our Bureau of 
the Census in 1890 that “the unsettled area baa been 
so broken into by isolated bodies of settlement that 
there can hardly be said to be a frontier line.” In 
consequence, the extent of the unsettled area and the 
line that marked the border of advancing settlement 
were no longer emphasized in the census reports, 
which led later commentators to think that frontier 
conditions had passed and that the years immediately 
preceding 1890 marked the end of pioneering. 

There are two important oorreotions to be applied 
to this simple concept In the flrst place, the line 
between settled and unsettled country was drawn be¬ 
tween population densities of two to the square mile 
and less than two, when as a matter of fact there 
are large areas of permanently settled western coun¬ 
try that have less than two to the square mile, if 
(like the census of 1890) we take oounties and 
smaller civil divisions as units and average the popu¬ 
lation. The second correction is still more important. 
The removal of a line from the map merely beoause 
that line has ceased to advance into unsettled country 
does not mark the end of pioneering. For pioneefr- 
ing is a process of experimentation, not merely an 
advance, and so long as the experimentation con¬ 
tinues so long do pioneering conditions persist. I was 
flrst made aware of the existence and signifloance of 
long-continued frontier conditions while engaged in 
fleld studies in South America in 1907, in the course 
of the first Yale South American expedition. Again 
in 1913 1 visited some of the oldest towns in South 
America on both the eastern and the western borders 
of the Andes in Argentina and Chile. Among them 
are Salta and Copiadd and the then isolated town 
of San Pedro de Atacama in Chile. In the frontier 
communities tributary to these towns one could still 
find many characteristics of frontier living. Here 
was what might be called a crystaUbed frontier type 
of life. 

The same process of crystallization has taken place 
in OUT “zones of experimentation” in the Fat Weot 
On every hand one is made aware that he is on the 
border of the tilled land, not within the oore. In 
core areas the rainfall may vary considerably and 
crops may vary aeeordingly. But at least there is 
some crop. By ecmtrast the border of the tilled land 
k everywhere eharaotmized by olimarie extranss. 
These extremes do not mean merely a change in the 
output of grain and other products: Omy may mesii 
a complete failure to produoe anything at all 
the ground. The probW of oecupstkn of manek ArSttS 
is therefore expressed not merely by saying 
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will sonna in wiiich there ia little or no crop 
and other yoftre in which there will be abundant 
crop^perhapa auffioiently abundant to enable the 
farmer to aecumulate reeerres that will tide him 
over the dry yeara.^ No, the problem is much more 
complicated than that because the moment there is a 
technological improvement in the methods or the 
machinery of farming there may be a very great 
change for the better or for the worse in the economic 
condition of the farmers in a given zone of experi¬ 
ment That is a first possibility^ A second pos¬ 
sibility is that world production will change very 
greatly—now it will be high and again it may be 
very low. According as it Taries it will affect the 
market price. This means, further, that farming in 
the zone of experimentation may be affected by world 
market prices as profoundly as by either years of 
abundant rainfall or years of drought. Lastly, there 
is a variation in rainfall that may be combined one 
way or another with the two variations noted above. 

All this means that we have a permanent zone of 
experimentation along the border of the tilled land 
and that population is still advancing and retreating 
in local areas and still experimenting with the specific 
qualities of their land and their community and 
market possibilities. They are looking for new tools 
and new knowledge that will enable them to possess 
the land more securely. They are still inquiring how 
far it is profitable to advance into new climatic 
regions or how far they have already exceeded the 
limits of permanently successful occupation. Our 
successive land laws have recognized the need for 
units of land of varying size, subregion by subregion, 
but the application of the law has been very rough 
and needs to be refined on the basis of land classifica¬ 
tion studies still in progress. Insurance against ex¬ 
tremes of climate may be desirable in the future, but 
what insurance can there be against something equally 
important, the wide fiuotoation of the market price f 

These are but indications of the categories of in¬ 
quiry and fact in which the geographer is interested 
in his intensive study of the zone of experimentation 
called ''the pioneer fringe.^' Economic, historical and 
sociological problems are also involved. Where earlier 
students saw the line of pioneering halted and a con¬ 
dition made static, the geographer sees a continuing 
dynamic. The frontier type of living is in a sense a 
permanent feature of the life of our western border 
country. ELere the population must constantly ezperi- 

A A two-year supply of forage for farm animals is 
eomuiDitly kept sight'' ta the western part of the 
HM Plaiiui of eastern New Mexico ("The Pioneer 
Ptmie," published bf the American Geographical So- 
eiel^ol New York, 1031, p. US. In this book and in a 
eowq;^au publioollott entitled "Pioneer Settlement" 
Are a ll^ nnmbiw of mans n^owlng the world's remain- 


meat, eonetontly gamble on climate and market price 
if the land is to be occupied. The man who is un¬ 
willing to guess that the rainfall will be sufficient for 
a crop will never sow his seed and take his ehanoes 
with rainfall or, rather, with drought. The process 
of adjustment is endless. 

We can not say merely, Withdraw farmers from 
the marginal lands and let grazing become the 
permanent form of occupation.'' There is no such 
thing as a "permanent" type of land use on our 
climatic borders. Moreover, the whole of society and 
economics is changing constantly. So, too, will the 
use of the land, and, so long as periods of wet years 
come on the dry borders and periods of frostless and 
protracted growing seasons on the cold borders, so 
long will settlers try their luck again and again, 
hazard their living on their guess that a crop cun be 
raised, and challenge science to forecast the extremes 
of climate with which they gamble. 

In a wider survey of pioneer lands in other con¬ 
tinents we become aware of farther complexities in 
the pioneering process that grow out of differences 
of race and system. Twenty million Chinese have 
gathered in Manchuria, first pushed out of the crowded 
regions farther south, especially Shantung, and later 
attracted to the fertile acres of the pioneer fringe 
farther north by the higher standard of living that 
they were able to win and by the establishment of 
communitiee that restored to them to a measurable 
degree the life they had left behind. Some change 
in dietary habits had also to be made and new methoda 
learned of raising crops under unaccustomed climatio 
conditions. At last upon land that was long a “far 
north" to the Chinese there was developed a vast new 
political province served by a network of rails, “the 
civilizing rails," to use Jefferson's phrase. A broad, 
thinly peopled belt of frontier territory was changed 
to a field of political strife. A distant border has 
become a focus of intense international rivalry. 

Southern Africa presents a wholly different group 
of problems. Here the pioneers have come among 
large native populations as masters who believe them* 
selves capable of exercising power over both white 
and blaek and bolding the scales of justice evenly at 
the same time. After the occupation of the southem 
coastal girdle of more accessible and better-favored 
land, white oocupation spread northward following 
in recent years interior uplands upon whose summits 
and fd)out whose borders the white man found it 
tolerable to live and work despite increasing nearness 
to the equator. The land was endowed in a number 
of plaees with mineral deposits of exceptional 
ness and vidue, with the eonaequenee Uiat railways 
could be supported virtually by mines atone. Rail* 
ways Gins became ngmU of pioneering, forenumers of 
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land settlement. Plantations came into being on boi^ 
sides of every railway line. Lacking the mine^rail- 
way combination land settlement would have been 
slowed down or halted altogether because the soils of 
southern Africa are naturally infertile, “desperately 
poor'' in organic matter. Phosphorus is generally 
lacking. There is also a deficiency and high variabil¬ 
ity of rainfall over most of the territory. Climatic 
instability tends to retard settlement and the growth 
of white population. When there is a swing of rain¬ 
fall from a wet to a dry phase the effects are not local 
but widespread, and on the borders of settlement they 
have again and again been devastating. 

Even now the principal crops of the Union are ex¬ 
tremely low in average yield, maize being about one 
third of a crop, judged by American standards. 
More intensive and diversified cultivation in the 
favored areas and a greater differentiation of land use 
has been the result. The country has tended to break 
up into better demarcated regions with ranching and 
transitional farming coming in upon the poorer lands. 
In the high veld of the southern and southeastern 
Transvaal, for example, the vast farms of an earlier 
day are no longer the rule. Two hundred to four 
hundred acre tracts are now common. In the north¬ 
western part of the high veld the rainfall is less re¬ 
liable and land values are low. Individual holdings 
are therefore larger—up to two thousand acres. In 
the Limpopo Valley, still farther north, acreages run 
as high as ten thousand per individual holding. Al¬ 
ways in the direction of uncertainty of rainfall the 
size of the farms tends to be larger and occupation 
more unstable. This instability makes its special ap¬ 
peal to legislators, who number among them a large 
proportion of farmers; and the consequence is pos¬ 
sibly “an over-expenditure of state funds to relieve 
the hardships of the sufferers.” 

A culture system based upon the plantation has 
given pioneering in South America a distinctive 
stamp. In some places the native population was 
exploited under the institution known as peonage, 
a mild form of slavery. Ownership of property and 
land was reserved for the whites, who were from the 
beginning a privileged class. One effect of the plan¬ 
tation system and an available supply of native labor 
was that it brought lands under cultivation which 
would otherwise have been too distant to exploit eco¬ 
nomically, and it thus provided government with 
larger and larger acreages of taxable property. 
Mineral and rubber concessions were found to be 
profitable devices to secure roads and bridges to 
outlying districts. Thus the chain of Andean states 
running from Argentina to Panama contrived to bind 
their scattered agriouUural lands into something like 


units and to hold isolated population groups together 
in loosely organized political systems. 

The second half of the nineteenth century, the 
period in which most of the railroads were built, wit¬ 
nessed, curiously enough, a drawing-in of the limitB 
of settlement in many remarkable instances, as men 
became tied to the new economic system of which the 
railroad was the symbol and in which time came to 
be more and more important. The speed of trans¬ 
portation now became an inescapable part of the 
process of moving goods and men. The United States 
has no class upon whose shoulders can be dropped so 
heavy a load as that which is dropped by the Soutli 
American upon the lowest ranks of his society. He 
is intent upon maintaining the privileges and luxuries 
of a class: all Ls well if these privileges and luxuries 
arc being enjoyed; all is wrong if they are taken 
away, no matter what the reason may be. In un¬ 
broken sequence the concepts that so long ruled 
Iberian life may be traced through the colonial period 
and the period of liberation in South America down 
to our own time. 

The plantation system in South America persists 
in some places because it is economically best for all 
concerned, while in other places it is a device employed 
by the landowners for maintaining an essentially 
aristocratic system based upon land. In cereal-grow¬ 
ing Argentina, large landholdings became the rule 
when Argentina was primarily a pastoral country; 
they have persisted through the change into a cereal- 
growing system in which pastoral interests still bulk 
large. The large landowner really doesn’t want to 
give the small landowner a chance. He wants to 
maintain his system as he found it, “Agriculture has 
here become the handmaid of stock raising.” Fully 
one half the grain exported from the republic is an in¬ 
cident to cattle rai.sing. Seeing that his once cheap 
(and in places worthless) land has increased in value 
and made a fortune for him, the owner has made 
up his mind not to part with any more of it. Says 
Jefferson, “He could get a lot of money for his land 
if he sold it, but what should he do with the moueyf 
. . , He might lose it; and wasn’t the value of tie 
land increasing every dayT Better keep the land and 
let the gringo [foreigner, V.c. European immigrant] 
go on working for him.”® 

Coupled with this state of things is the feeling that 
only members of the upper class are intelligent and 
responsible. In their view they own the land and 
govern the community in quite a proper sense. The 
peon has a station in life akin to that of the peasant 
in Europe, and the educated Argentine knows the 

^Mark Jefferson: Peopling the Argentine Pa^npaa, 
Amer, Oeogr. 8oc, J&esearch Series, Ko. 18, Neiv iSrit., 
1926, pp. 168-169. ' 
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caltiu*e and eoonomio ayatems of Europe better by 
far than he knowa the development of the really 
demooratio syatems of the New World that he thinks 
himself a part of. Little wonder, under such a sys¬ 
tem, that not all the good tillable land is by any 
means yet occupied. To the untilled acres must be 
added the economic loss sustained by a superficial 
cropping of the land. 

In the Frontera of Chile we are witnessing to-day 
the last successful large-scale occupation of new land 
in that country. The patronage of the government 
has been extended to now settlers, who in past years 
have included both Chileans and Germans. Govern¬ 
ment even went so far as to forgive “obligations 
that turned out to be unreasonable.” This humane 
attitude may be called “enlightened selfl.Bhne8s,” for 
in the provinces farther north the point of satura¬ 
tion of population density has been approached, and 
government is obliged to turn to the pioneer zone of 
southern Chile and to the development of industries 
based on nouneral deposits, enact social legislation of 
an advanced type, and develop something like a bal¬ 
anced agrarian program. 

Where the line of settlement ends in Chile will de¬ 
pend upon the value of the products that the settler 
can get from the soil and upon the limits of human 
tolerability with respect to rain and its consequences 
in muddy roads and shortened seasons of labor. The 
experience of hardy settlers on many frontiers shows 
that the limits of tolerability can not be forecast. The 
Frontera is therefore a region of exj^eriraentation in 
a broad sense. Trees have to be felled, rain endured, 
and poor communications as well, and specialized 
production practiced. The environment is new and 
strange to the colonizing Chilean; and it can hardly 
appear as the best of earth to the German or French 
or Swiss immigrant. Government will improve some 
of the conditions, no doubt, as it has done in the 
past. 

Cast in different form are the settlement problems 
of the eastern Andean valleys all the way from 
Venezuela and Colombia, on the north, southward 
along or near the Andean border, down through 
Bolivia and Argentina to the Strait of Magellan. On 
the north are tropical valleys far removed from the 
highland centers of population in the sense that 
steep and long grades must be overcome to get prod¬ 
ucts out; and separated on the east by broad stretches 
of lowland, densely forested, that run to the Atlantic. 
In the Oran Chaco of Bolivia and Paraguay settle¬ 
ment has pressed forward far enough to bring this 
onee aseless land within the international framework. 
For centuries it was empty knd beyond the outposts 
o£ eettlement; to-day it is the scene of armed con¬ 
flict between Paraguay and Bolivia and is involved 


in one of the major international boundary disputes 
of South America—all because of the value of the 
Paraguay River os a commercial outlet and the un¬ 
developed resources of timber and pasture that have 
attracted the attention of political and commercial 
leaders. Northern Patagonia has for several decades 
been the scene of increasing colonization by farmers 
and herdsmen; and in scattered situations in central 
and southern Patagonia grazing interests have every¬ 
where sought out the better sites. 

Without attempting to describe the remaining 
pioneer lands, we may take a look, in closing, at a 
professional aspect of the problem of pioneering that 
may not be without interest to you. It will be clear 
from a review of the concepts that we Lave dealt with 
that “a science of settlement” can not be developed 
by a single discipline. The moment institutions are 
taken into account, the moment we challenge a given 
system, the moment we deal with the actual complex¬ 
ities of the problems of present-day life, we are bound 
to consult widely. Of necessity the individual is 
really expert only in a narrow field. It is time that 
restricts him, not narrowness of spirit or limited out¬ 
look. Time is required for that indispensable mastery 
of at least one technique, or several techniques, that 
is necessary if one is to make progress in original in¬ 
vestigation. But the moment one leaves an area of 
special expertnesa and enters a broad field of inquiry 
like pioneer settlement one must bring experts to¬ 
gether. For when the individual attempts to cross 
over into an unfamiliar field he is apt to drop back 
to the elementary generalities or concepts of the text¬ 
books. Here it is that cooperation with his fellows 
enables him to avoid the worst consequences of his 
deficiency. By this means there is mutual education at 
a rapid pace of experts who have ideas and techniques, 
variant and unfamiliar (as between different groups), 
that it is sought to apply to a problem of common 
interest. 

Cooperative research is not a mere trading of ideas, 
not just a speeding-up of output; nor is it a new form 
of magic. It definitely is a means of rendering neutral 
and harmless the tendency to certainty, the too great 
simplification of ideas, and enslavement to accepted 
methods. Through the medium of a common prob¬ 
lem it locates the living edge of experience and 
opinion in related fields. The first results of modern 
science were considered so beautifully demonstrative 
that, backed by forensic power, they were made to 
seem final and complete. The tendency may be offset 
by getting away from the rules and seeing realities 
naively as well as through the “principles” that em¬ 
body the generalizations of a single science. 

A practical test of the method is now being made 



528 SOiSifCS 


by a group of Canadian acholars who hava formed 
a “Canadian Pioneer Probleme Committee,^ working 
under the auspices of the American Geographical 
Society and supported on the one hand by the Social 
Science Kesearch Council and on the other by indi- 
viduals, institutions, and bureaus of government in 
Canada. Two field seasons have been occupied in 
gathering information first hand according to a well- 


defined but flexible flcheme of investigation set up in 
the beginning. The sueoeseive axmual reports of the 
committee have demonstrated the wisdom of the 
method, and within a year or two there will appear a 
number of volumes of results that can not fail to be 
of importance to Canada as a nation as well as to 
other oonntries having large areas of marginal lands 
which are or will soon be in process of development. 


SCIENTIFIC EVENTS 


THE ZOOLOGICAL SOCIETY OF LONDON 

According to the annual report of the Zoological 
Society of London, as reported in the London Time$, 
the assets of the society amount to £177,708, a de¬ 
crease of £493 on the corresponding figures for last 
year, hut these do not include the capital of the De 
Arroyave Trust Fund, the chief item in which is a 
holding in consolidated 2i per cent, stock of £123,889. 
The total income of the year was £141,625, an in¬ 
crease of over £7,000 on that of last year. The in¬ 
come from the Regent’s Park Gardens was much less 
than in 1930, chiefly on account of the bad weather 
during the greater part of the season, but this was 
more than made up by the income from the new park 
at Whipsnade, opened for the first time last Whitsun¬ 
tide. The total number of fellows decreased from 
8,430 to 8,307, as the now fellows elected did not bal¬ 
ance the number of deaths and resignations. 

The gardens are again to be kept open until 11 
p. M, on Thursday evenings from June 2 to August 
25 inclusive, and the J. H. Squire Celeste Octet is to 
play during dinner. On Saturdays and Sundays from 
May 28 to August 28, inclusive, the band of the 66th 
(8th London) Field Brigade, Rpyal Artillery, will 
play in the afternoons. It is regarded as doubtful if 
the Thursday evening late openings actually cover the 
cost of the extra attendance and lighting, but they 
give an opportunity to memy persons engaged during 
the day to see the collection. 

Notwithstanding the bad weather, there were only 
27 deaths among the animals from tuberculosis, the 
lowest since 1925, and of these only one was a monkey 
which had been 11 months in the gardens and bad 
probably been affected before its arrival. Among the 
mammals bred and reared in the gardens were three 
kangaroos and wallabies, two opossums, three porcu¬ 
pines, three musquash, four agoutis, four coypus, a 
yak, bison, Mongolian wild horses, Gravy’s zebra, sea- 
lion, lion, eland, black-buck, water-buck, nylghaie and 
lemur, four ibex, 10 wolves, four Barbary wild sheep, 
and six thar. Among the birds bred and reared the 
most notable successes were four Cape penguins, one 
macaw, one cookatiel, 20 parrakeets belonging to sev¬ 
eral species, and 138 budgerigars, including green, 


yellow and blue varieties. At Whipsnade one wombat, 
one llama, one yak, one red deer, one fallow deer, two 
nylghaie, two blacJc-buok, two white red deer, two 
Chartley and five Highland cattle, and six wolves were 
bred and reared. 

RESEARCH COMMITTEES OF THE SECTION 
OF HYDROLOGY OF THE AMERICAN 
GEOPHYSICAL UNION 

The Section of Hydrology of the American Geo¬ 
physical Union has announced the organization of 
nine permanent research committees. This section is 
concerned with the study of the waters of the earth 
from the time they or© precipitated upon the surface 
as rain or snow until they are returned to the atmos¬ 
phere or are discharged into the ocean. Each com¬ 
mittee is to make an annual survey of work in prog¬ 
ress in the field of hydrology which it covers and to 
maintain contact with the workers in its Add. Fol¬ 
lowing is a list of the committees and chairmen, to¬ 
gether with brief statements of the field to bo covered 
by each committee: 

Committee on 8nom: J. £. Church, meteorologist, 
Nevada Agricultural Experiment Station, and adviser, 
Nevada Cooperative Snow Surveys, University of Nevada, 
Reno. The quantity and distribution of the snowfall, 
the methods of making snow surveys, the melting and 
evaporation of the snow and the relation of the snow 
to run-off and absorption. 

Committee on Olaciere: F. B. Matthes, geologist, Geo¬ 
logic Branch, U. S. Geological Survey, Washington, D. C. 
The hydrology of existing glaciers, os distinguished from 
the work and products of ancient glaciers. The com* 
mittee is to obtain and interpret systematic records of 
the advance and retreat of glaciers in the United States, 
including Alaska; also, related records of the movement 
of the ice, weather conditions and the discharge of water 
from the glaciers. 

Committee on Svaporation: Q, P. McEweo, oeeim- 
ographer, Scripps Institution of Oceanography, tJtiiver- 
sity of California, La Jolla. The rate of evaporn^fck^ 
from free-water surfaces, the effects of weather auAothar 
conditions that Influenee uud the 

of det^mining evi^ration; also, the 
takes and their causes. 

Oommiiieo oh Ahso^Noh anS 
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Leei eoinnatbg hydnuiliit «iigiaeerf San Franelaeo. The 
atwarptlon of ndn, enow and etream water into the 
earth and ite penetration to the water table; the dis- 
eharge of water bj evaporation from the soil and by 
the transpiration of plants^ and the effects of intake 
and discharge on the ground-water levels. 

Committee on Sun-off: L. K. Sherman, consulting en¬ 
gineer, Randolph-Perkins Co., Chicago. The quantiticH 
of water discharged by the streams and the fluctuations 
in the rates of discharge; also, the geographic, climatic 
and other conditions that influence the rate of discharge. 

Committee on Phyeiee of Soil Hoieture: F. J. Veih- 
meyer, professor of irrigation investigations and prac¬ 
tice, College of Agriculture, University of California, 
Davis. The molecular forces that control or influence 
the occurrence and movement of water in the interstices 
of the soil and rock formations, including the dynamics 
of soil moisture in land slides, mud-flows, subsidences 
and frost action. 

Committee on Underground Water: D. G. Thompson, 
geologist, Water Resources Branch, U. S. Geological 
Survey, Washington, D. C, The occurrence, head and 
movement of the water in the zone of saturation. 

Committee on Dynamics of Streams: 1j. G. Straub, 
professor of hydraulic engineering, University of Minne¬ 
sota, Minneapolis. The laws of flow of water in rivers 
and smaller streams, the forces which the water exerts, 
the work which it does in erosion, transportation and 
deposition, and the relations between the streams and 
the channels that they occupy. 

Committee on Chemistry of Natural Waters: C. 8. 
Scoflold, agriculturist in charge, Division of Western 
Irrigation Agriculture, U. S. Bureau of Plant Industry, 
Washington, D, C. The chemical composition and chem¬ 
ical work of the natural waters, both above and below 
the surface; also, the relation of the fresh water to the 
salt water, both above and below the surface. 


THE NATIONAL PARKS ASSOCIATION 

Plants for rounding out and developing the na¬ 
tion’s system of national parks were discussed at the 
annual meeting of the National Parks Association 
held at the Cosmos Club, Washington, D. C., on May 
9. Presided over by Dr. Wallace W. Atwood, presi¬ 
dent of Clark University, this meeting was attended 
by many of the leaders in conservation who constitute 
the board of trustees of the association. 

Dr. Bay Lyman Wilbur, Secretary of the Interior; 
Frederic C. Walcott, United States Senator from 
Connecticut; Dr. John C. Merriam, president of the 
Carneigie Institution of Washington; Horace M. Al¬ 
bright, director of the National Park Service, and 
Dr. Atwood were the principal speakers at the annual 
dittner which followed the afternoon business session, 
«n4 ^Ms attended by more than 150 persons interested 
in the wcUare of the national parks. 

Deporihiikg the national parks and monuments as 
Ibe nhiqne ^nooticnal agencies in our national 
the work of the association 


in farthering interest and support for the work of the 
National Park Service in developing and proteeting 
these important educational and recreational areas 
and asked for its continued interest. Beauty in the 
national parks, both natural and man-made, was em¬ 
phasised by Mr. Albright, director of the National 
Park Service^ in an illustrated talk which induded 
colored slides of beautiful scenes in the parir system. 
Special interest was manifested in the pictures of 
Great Smoky Mountains National Park, the newest in 
the system, and the proposed Shenandoah Park in the 
Virginia Blue Ridge, the Everglades, which, if estab¬ 
lished, will be the only tropical park in the system, 
and Isle Royale, a beautiful Michigan island in Lake 
Superior. All these projtHjts have been authorized by 
the Congress. 

Preservation of wild life in our national parks was 
the subject of Senator Walcott’s address. Dr. Mer¬ 
riam stressed the relation of the citizen to the na¬ 
tional parks. 

Since the establishment of the National Park 
Service as a bureau of the Department of the Interior 
in 1916, more than 25,000,000 persona have visited 
these parks and monuments. With one exception dur¬ 
ing the war the total number of visitors for each suc¬ 
ceeding year has established a new record. 

THE AMERICAN PHYSICAL SOCIETY 

The American Physical Society will hold its one 
hundred and seventy-ninth meeting at New Haven, 
Connecticut, on June 23, 24 and 25. 

On Friday morning, June 24, there will be a pro¬ 
gram of invited papers on “X-rays and What They 
Suggest about Atomic and Other Structures,” The 
speakers will be J. A. Bearden, J. W. M. DuMond, J. 
A. Gray and J. D. Hanawalt. 

On Saturday morning there will be a program on 
"Plasticity” arranged by the division of applied me¬ 
chanics of the American Society of Mechanical Engi¬ 
neers, Physicists have been invited to present papers 
on this subject from the point of view of physics and 
the Physical Society has been asked to join with the 
engineers in this session. The invited papers will be 
by P. Zwicky, Francis Bitter and R. L. Wegel. 

Most of the contributed ten-minute papers will be 
read on Thursday morning. If necessary, a few may 
be carried over into Friday and Saturday morning* at 
times not conflicting with the hours of the symposia, 
or they may be presented before special conference 
groups. Conferences or round-table discussion* on 
topics selected by request will be a feature of this 
meeting. 

On Thursday afternoon, before a tea to be given 
ont of doors or in the library, there will be an inspeo- 
tioa of the Sterling Memorial Library, including ape- 
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oial exhibits of books, maps, etc. The annual dinner 
of the society, held in conjunction with the American 
Society of Mechanical Engineers, will be followed by 
a complimentary performance of Milne’s **The Per¬ 
fect Alibi” by Yule students; there will also be a joint 
excursion starting late on Friday afternoon, includ¬ 
ing sea bathing, sports, a picnic supper and dancing. 
A limited number of reservations can bo made on an 
observation train leaving New London at 6: 40, stand¬ 
ard time, on Friday to view the Yale-Harvard Boat 
Race. 

THE SIXTH INTERNATIONAL CONGRESS 
OF GENETICS 

Thk following visitors to the Sixth International 
Congress of Genetics (Ithaca, New York, August 24- 
31, 1932) will be in the United States before or 
after the congress in order to deliver lectures at Amer¬ 
ican universities and colleges. 

Professor Kristine Bonnevie, University of Oslo. 

Dr. R. A. Fisher, Rothamsted Experimental Station, 
Ilorpenden, England. 

Professor R. Rugglea Gates, University of London. 

Professor Richard Goldschmidt, Kaiser Wilhelm In- 
stitut fur Biologic, Borlin-Dalilem. 

Dr, J. B. 8. Haldane, John Innes Horticultural Insti¬ 
tution, Merton-London. 

Dr. John Hammond, University of Cambridge, Cam¬ 
bridge. 

Professor Julian Huxley, King’s Collego, University 
of London. 

Dr, H. Kihara, Kyoto Imperial University, Kyoto. 

Dr. G, A. Levitsky, Institute of Applied Botany, Len¬ 
ingrad. 

Professor Otto Mohr, University of Oslo. 

Professor Hans Nuchtsheim, Inst:tut fiir Verorbungs- 
forachung, Borlin-Dahlem. 

Dr. M. Nawaschin, Moscow, U. 8. 8. R. 

Dr. Curt Stern, Kaiser Wilhelm Institut fiir Biologio, 
Borlin-Dahlem. 

Dr. N. Timofoetf-Res8ov.sky, Kaiser Wilhelm Institut 
fUr Hirnforschung, Berlin-Buch. 

Professor N. Vaviloff, Institute of Applied Botany, 
Leningrad, U, 8. 8. R. 

Dr. Paul Weiss, Vienna (now at Yalo University). 

Professor O. Winge, Royal Veterinary College, Copen¬ 
hagen. 

Professor M. J. Sirks, Agricultural College, Wagen- 
ingen, Holland. 

Dr. Alexander Serebrovsky, Timiriazev Institute, 
Moscow. 

Other visitors who will probably come and who may 
be available for lectures arc; 

Dr. G. P. Frets, Municipal Hospital, Portugal, Rotter¬ 
dam. 

Dr. E. J. Gmnbel, Heidelberg University, Heidelberg. 

Dr. Ivar Johansson, Agricultural College, Uppsala. 


Dr. Q. D. Karpechenko, Institute of Botany, petakoe- 
Seloe, Leningrad. 

Dr. Klass Tjebbes, Sugar Beet Research Station, 
Landskrona, Sweden. 

Many other geneticists will doubtless come from 
abroad, but definite statements can not be made yet. 
Information concerning dates and lecture subjects of 
visitors to the congress may be obtained from the 
Transportation Committee, care of L. C. Dunn, Co¬ 
lumbia University. 

APPROPRIATIONS FOR GRANTS-IN-AID BY 
THE NATIONAL RESEARCH COUNCIL 

At its April meeting the National Research Coun¬ 
cil’s Committee on Grants-in-Aid made thirty-one 
grants for the support of individual research os fol¬ 
lows, from cighty-one applications received: 

Frank C. Jordan, director, Allegheny Observatory, 
Pittsburgh, Pennsylvania, the measurement and reduc¬ 
tion of parallax plates; W. J. Luyten, head of the 
department of astronomy, University of Minnesota^ 
the proper motions of the stars. 

William D. Harkins, professor of chemistry, Uni¬ 
versity of Chicago, a photographic study of the syn¬ 
thesis and disintegration of atoms; B. Smith Hopkins, 
professor of inorganic chemistry, University of Illi¬ 
nois, the properties of illinium; Karl Paul Link, pro¬ 
fessor of biochemistry, University of Wisconsin, the 
preparation of the naturally occurring hexuronio 
acids. 

Ralph L. Belknap, assistant professor of geology, 
University of Michigan, the establishment and opera¬ 
tion of a weather station on the west coast of Green¬ 
land; Margaret F. Boos, Bartlesville, Oklahoma, 
granites of the Silver Plume and Longs Peak Batho- 
lith, Colorado; Bruce L. Clark, associate professor of 
paleontology and historical geology. University of 
California, the Tertiary faunas and sections of the 
Southern part of the United States, and of selected 
localities in Europe; Charles E. Decker, professor of 
paleontology, University of Oklahoma, the large grap- 
tolite fauna of the Viola limestone; John M, Muir, 
Fort Worth, Texas, monograph on Mexican oilfields, 
and a general map of the surface geology of the 
Tampico embayment; A. Russell Oliver, fellow in 
geography, Clark University, land utilization in the 
Judith Basin, Montana. 

Robert Chambers, professor of biology, New York 
University, the functions of the kidney; Paul F. 
Clark, professor of bacteriology, University of Wis¬ 
consin Medical School, the concentration of the virus 
of poliomyelitis; R. W. Gerard, associate professor 
of physiology, University of Chicago, the activity o£ 
nerve tissue and the central nervous system; Robert 
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Hegner, director, department of protozoology, School 
of Hygiene and Public Health, Johns Hopkins Uni¬ 
versity, amebiasis in Panama; William C. Rose, pro¬ 
fessor of physiological chemistry, University of Illi¬ 
nois, the nutritive importance of the amino acids; 
Gordon H. Scott, associate professor of cytology, 
Washington University, the distribution of mineral 
salts in nerve cells and fibers. 

Charles E. Burt, professor of biology, Southwestern 
College, the lizards of the United States and Canada; 
F. G. Gustafson, assistant professor of botany, Uni¬ 
versity of Michigan, the anaerobic respiration of 
cacti; E. B. Hart, profeasor of agricultural chemistry, 
University of Wisconsin, the form and availability as 
food for animals of the iron in plant and animal 
tissues; LaDema M. Langdon, assistant professor of 
biology, Goucher College, the embryogeny of the Jug- 
landaceae and Fagaceae; William J. Robbins, pro¬ 
fessor of botany, University of Missouri, determina¬ 
tion of the conditions necessary for the continued cul¬ 
tivation of excised tissues; V. E. Shelford, professor 
of zoology, University of Illinois, the rodents of the 
Canadian tundra. 

Leonard Carmichael, professor of psychology, 
Brown University, the cutaneous reflexogenous zones 
in the fetal guinea pig; Franklin Fearing, associate 
professor of psychology, Northwestern University, the 
functions of the non-acoustic labyrinth in birds; 
Laurence Foster, Stowe Teachers College, St. Louis, 
racial mixture between Negro, Indian and White 
stock in Maryland and Delaware; William Morgan, 
research associate, Yale University, personality studies 
of Navaho Indians; George M. Peterson, assistant 
professor of psychology, University of Denver, mech¬ 
anisms of handedness in the rat; E. Sapir, depart¬ 
ment of social sciences, Yale University, songs of the 
Nitinat Indians; T. C. SchneirJa, assistant professor 
of psychology, New York University, the behavior of 
the legionary ants of Panama of the sub-family Dory- 
linae; Calvin P. Stone, professor of psychology, 


Stanford University, mental characteristics of senile 
male albino rata. K. Bueoms, 

Chairman 


THE MEDAL MEETING OF THE FRANKLIN 
INSTITUTE 

At the annual medal meeting of the Franklin In¬ 
stitute on May 18 the following medals and avrards 
wore presented: 


Certificate of Honorary Member^hipf George A. Hoad- 
ley, Sc.D., Swarthmore, Pennsylvania. 

Certificate of Thomas Kandolph Harrison, The 

Brown Instrument Company, Philadelphia. 

The Longetreth Medals Josua Gabriel Paulin, System 
Paulin Akticbolag, Stockholm. 

The Wetherill Medals, Halvor Olsen Hem, Toledo Scale 
Manufacturing Company, Ohio; Monroe Calculating Ma¬ 
chine Company, Inc., Orange, New Jersey; Messrs. Balt- 
zar Carl von Platen and Carl Georg M miters, Platon- 
Munters Bofrigorating System, Stockholm; Frank 
Wenner, Bureau of StandardH. 

The Levy Medal, Wayne Buckles Nottingham, assis¬ 
tant professor of jibysics, Massachusetts Institute of 
Technology. 

The Clark Medal, Philip Thornton Dashiell, United 
Gas Improvement Company, Philadelphia. 

The Potts Medal, George Paget Thomson, professor of 
physics, Imperial College of Science and Technology, 
Loudon. 

The Cresson Medals, Percy Williams Bridgman, pro¬ 
fessor of physics, Harvard University; C^iarles LeGeyt 
Portescue, Westinghouse Electric and Manufacturing 
Company, Pittsburgh; John Boswell Whitehead, dean, 
School of Engineering, the Johns Hopkins University. 

The Franklin Medal and Certificate of Honorary Mem¬ 
bership, Ambrose Swasey, The Warner and Swasoy Com¬ 
pany, Cleveland; Philipp Lenard, director, Radiological 
Institute, University of Heidelberg; received by the 
German Consul General in New York, Hr. O. C. Kiep. 


Papers will be presented by the Franklin medalists: 
One entitled “Some Scientific Views” will be pre¬ 
sented in absentia by Dr. Lenard and Dr. Swasey will 
speak ou “Astronomers and Their Telescopes.” 


SCIENTIFIC NOTES AND NEWS 


The degree of honorary doctor of medicine has 
been conferred by the University of Amsterdam on 
Dr. Harvey Cushing, Moseley professor of surgery in 
the Harvard Medical School and surgeon-in-chief of 
the Peter Bent Brigham Hospital. Dr. Cushing plans 
to relinquish hia work at the school and the hospital 
at the end of the academic year. 

On the oceaaion of the celebration of the commence¬ 
ment of the Michigan College of Mining and Tech¬ 
nology at Houghtou- the honorary degree of doctor of 
engineering will be conferred on Scott Turner, di¬ 


rector of the U. S. Bureau of Mines, and on C. Harry 
Benedict, chief chemist of the Calumet and Hecla 
Mining Company. Mr. Turner will be the commence¬ 
ment speaker. 

Dr. Treat B. Johnson, Sterling professor of 
chemistry at Yale University, and Dr. Herbert M. 
Evans, director of the Institute of Experimental Biol¬ 
ogy at the University of California, were among those 
elected to membership in the German Imperial Acad¬ 
emy of Sciences at Halle at the meeting held on March 
17 in commemoration of the centenary of the death 
of Goethe. 
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Paofesbob Albbrt Eikstbik is in England where 
ho planned to spend three weeks at Christ Church Col- 
1^0; Oxford* He delivered the lecture on the Rouse 
Ball Foundation at the University of Cambridge on 
May 6. The title of the lecture was “Die Theorie der 
Elektrizitat im Rahmen der allgemeinen Ilelativitats- 
theorie*^' The doctorate of laws will be conferred on 
Dr. Einstein by the University of Glasgow. On ac¬ 
count of engagements, however, he is unable to be 
present in June, but plans to attend the graduation 
ceremonies in 1933. 

Elections of corresponding members of the Ba¬ 
varian Academy of Sciences include: Dr. Ludwig 
Jost, professor of plant physiology at Heidelberg j 
Dr. Franz Kossinat, professor of geology at Leipzig, 
and Dr. Hans Stelle, professor of geology and pale¬ 
ontology^ at Gottingen. 

M. M. ViLLAT, professor at the Sorbonne, Paris, has 
been elected a member of the Paris Academy of Sci¬ 
ences in the section of mechanics to succeed the late 
G. Koenigs. 

Dr. Charles H. Hertv, of New York, chemical in¬ 
dustrial consultant, received the medal of the Amer¬ 
ican Institute of Chemists for “noteworthy and out¬ 
standing service to the science and profession of chem¬ 
istry in America” at the annual meeting of the insti¬ 
tute in Now York City on May 7. Dr. Frederick E. 
Breithut, president of the institute, presided and made 
the presentation. Other speakers were: Joseph E. 
RansdoU, former U. S. Senator from Louisiana and 
now executive director of the conference board of the 
National Institute of Health; Dr. Marston T. Bogert, 
professor of organic chemistry at Columbia Univer¬ 
sity, and Henry W, Jessup, lawyer. Former recipi¬ 
ents of the annual medal include Andrew W. and 
Richard B. Mellon, for the establishment of the Mel¬ 
lon Institute for Industrial Research; the late George 
Eastman, and Mr. and Mrs. Francis P. Garvan, who 
established the Chemical Foundation. 

Juan de la Cierva has been awarded the Guggen¬ 
heim Gold Medal of 1932 for development of the 
theory and practice of the autogyro. This award was 
made by a board having eight members in the United 
States of America and seven foreign members. The 
foreign countries represented are Canada, England, 
France, Germany, Holland, Italy and Japan. The 
Daniel Guggenheim Modal was established in 1928 by 
the Daniel Guggenheim Fund for the Promotion of 
Aeronautics. It is sponsored jointly by the American 
Society of Mechanical Engineers and the Society of 
Automotive Engineers, each of whom appoint four 
members of the board of award. The president of the 
1931-32 board, which awarded the medal to Mr. 
Cierva was Admiral H. I. Cone, commissioner of the 
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U. 8. Shipping Board. At the recent aimnal meeting, 
Captain Emory S. Land, of the Navy, was elected 
president for 1932-33, and Major B. E. Aldrin, vice- 
president. Medals have been awarded previously to 
Orville Wright, Ludwig Prandtl, Germany, and Fred¬ 
erick William Lanchester, England. 

William E. Mott, retiring director of the College 
of Engineering of the Carnegie Institute of Tech¬ 
nology, Pittsburgh, was the guest of honor at a dinner 
recently given by Dr. Thomas S. Baker, president of 
the institute. 

Four senior members of the faculty of the Boston 
University School of Medicine—Dr. J. Emmons 
Briggs, professor of surgery; Dr. Alonzo G. Howard, 
professor of orthopedic surgery; Dr. Wesley T, Lee, 
professor of dermatology, and Dr. Clarence H. Dob¬ 
son, assistant in medicine—and the staff of the Massa¬ 
chusetts Memorial Hospitals were honored with spe¬ 
cial recognition of their services to the two institu¬ 
tions, by more than a hundred of their colleagues at 
a testimonial dinner recently given in the University 
Club. 

The seventeenth annual meeting of the South 
Dakota Academy of Science was held at Yankton 
College, South Dakota, on May 6 and 7, The read¬ 
ing of papers by members occupied Friday afternoon 
and Saturday morning. After the academy dinner 
on Friday evening, Dr. S. C. Lind, director of the 
School of Chemistry of the University of Minnesota, 
delivered an address on “The Contributions of Radio¬ 
activity to Science.” The following officers were 
elected for the year 1932-33: President, George Gil¬ 
bertson, State College; First Vice-president, A. V. 
Arlton, Dakota Wesleyan University; Second Vice- 
president, Edw. P. Churchill, University of South 
Dakota; Secretary-treasurer, A. L. Haines, University 
of South Dakota. 

Dean William F. Labby, of the College of Den¬ 
tistry at the University of Minnesota, was elected 
president of the American Association of Dental 
Schools at the recent meeting in Columbus, Ohio. 
Dean Lasby will take office in 1933. 

On the evening of May 10 was held the ninth an¬ 
nual meeting of the Virginia Chapter of Sigma Xi 
Fifteen candidates were admitted to membership at 
this meeting. The annual address was delivered by 
Dr, Carl C. Speidel, professor of anatomy in the 
University of Virginia Medical School, on “The 
Growth and Repair of Living Nerves.” The eighth 
annual award of the President and Visitors^ Research 
Prize of one hundred dollars was made to Di». A. P. 
Benton and T. A. White, of the department of ebetn^ 
istry for their paper on “Diaeoniintdties in Adsorp* 
tion Isotherms.”. 
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Db. Hbnbt E. SigsbisT) director of the Institute of 
the History of Medieine at the University of Leipzig, 
has been appointed professor of the history of medi> 
cine in the Johns Hopkins University Medical SchooL 
He will take up this work on July 1. Dr, Sigerist 
will succeed Dr. William H. Welch, in whose name 
the chair was founded at the same time that the 
William H. Welch Medical Library was established. 

Db. Lee Maidmbnt Hi/rd, professor of laryngol¬ 
ogy, and Dr. John McCIoy, clinical professor of 
laryngology, both of New York University and Belle¬ 
vue Hospital Medical College, have retired from ac¬ 
tive service and each will be named professor emer¬ 
itus. Dr. Richard Atkins Davis, surgeon in charge of 
otolaryngology service at Bellevue Hospital, has been 
appointed professor of otoleuryngology, effective Sep¬ 
tember 1. Dr. Davis will head a new department of 
otolaryngology, which will be a combination of the 
departments of otology and laryngology. 

Db. JoHsr Stewaht has resigned his position as 
dean of the Medical Faculty at Dalhousie University, 
Halifax, Nova Scotia. 

The Electrochemical Society has recently awarded 
the Weston Fellowship in Electrochemistry for 
1932-33 to Mr. Marlin E. Fogle, of Diagonal, Iowa. 
He will continue his studies at Columbia University 
under the direction of Dr. Colin G. Fink. 

The department of chemistry of the College of 
Wooster, Ohio, announces the award to John Well¬ 
man of the Ralph H. McKee Prize, This prize, pro¬ 
vided by Professor McKee, of Columbia University, 
an alumnus of Wooster, consists of a two-year mem¬ 
bership in the American Chemical Society, and is 
awarded to that student who, at the end of the first 
semester of his junior year, has the highest standing 
in chemistry. 

Ahokg those giving courses in the summer session 
of the School of Medicine of the University of Cali¬ 
fornia will be Dr. J, W. Bridges, professor of abnor¬ 
mal psychology of the McGill University faculty of 
medicine, and Dr. Mark A. May, professor of educa¬ 
tional psychology at Yale University. 

Pbofessor S. 0. Mast, of the Johns Hopkins Uni¬ 
versity, recently gave two lectures at Oberlin College; 
one on ^^Color in Organisms” and one on ^'Structure, 
Loocunotion and Response in Amoeba.” The lectures 
were given under the auspioee of the department of 
soology of Oberlin College. 

Db. Ralph Pieuibbbtoh, associate professor of med¬ 
icine at University of Pennsylvania and chairman 
of American Committee for the Control of Rheu¬ 
matism, recently gave a clinic on arthritis at the 
Duke Hospital, mi the foUoiring week Dr. Warren 


H. Lewis, of the department of embryology, Carnegie 
Institution of Washington, conducted a clinic on can¬ 
cer. 

The guest speaker at the annual meeting of the 
Toronto Biochemical Society, held jointly with the 
Toronto Chemical Association, in Toronto, was Dr. R. 
W. Gerard, of the department of physiology of the 
University of Chicago. Dr. Gerard spoke on “Energy 

Relations in Cell Oxidations.” 

# 

According to Nature Lord Rutherford opened a 
discussion on “The Structure of Atomic Nuclei” at a 
recent meeting of the Royal Society. Dr. J. Chad¬ 
wick, Dr. C. D. Ellis, Professor R. H. Fowler, 1^- 
foflsor J. C. McLennan, Professor F. A. Lindemann 
and Mr. N. F. Mott were expected to take part. 

Section 0, Agriculture, of the American Associa¬ 
tion will meet in joint session with the northeastern 
section of the American Society of Agronomy at the 
summer meetings of the association in Syracuse, June 
21, when they will participate in the program on laud 
utilization. On June 22 the meeting will be held at 
Geneva, New York, consisting mainly of a visit to the 
laboratory at the New Y'ork Agricultural Experiment 
Station and to the fields, with a study of the fertilizer 
experiments, the canning crop investigations and the 
lysimeter experiments. The dinner and business meet¬ 
ing will be held in Geneva, and on June 23 the group 
will meet at Cornell University at Ithaca for an in¬ 
spection of the investigational work of the depart¬ 
ment of agronomy, especially the field experimental 
work in agronomy and in plant breeding. 

The twentieth annual meeting of the Eugenics Re¬ 
search Association will be held at the American Mu¬ 
seum of Natural History, New York City, on June 4. 
There will be one session for the presentation of soi- 
entifio papers and another for the transaction of 
business. 

The annual meetings of the American Society of 
Zoologists will be held at Atlantic City on Decem¬ 
ber 28, 29 and 30, inclusive, 1932, instead of on De¬ 
cember 27 and 29 as previously announced in Science. 
This will mean the opening of the meetings on the 
second day of the American Association for the Ad¬ 
vancement of Science program as usual. Hotel head¬ 
quarters for the Zoologists will be “The Ambassador,” 
where aD the sessions will be held. Special features 
will be two or three round-table conferences on topics 
selected from the following list: endocrinology, ladi- 
ation, chemistry of the cell, morphogenesis, general 
physiology of the cell 

The tenth Colloid Symposium sponsored by the 
oommittee on the chemistry of colloids of the National 
Research Couneil and the colloid division of the Amer- 
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ican Chemical Society will he held at Ottawa, Ontario, 
June 16-18, 1932. Dr. Emil Hu tech ek, of London, 
England, will be the guest of honor. A program num¬ 
bering twenty-seven papers has been arranged by the 
research council committee of which Harry B. Weiser, 
Rice Institute, Houston, Texas, is chairman. 

The department of zoology at the University of 
Minnesota sponsored the following symposium of lec¬ 
tures on glands of internal secretion during the week 
beginning on May 3: ‘‘Physiology of the Ovarian 
Hormones”; “Hormones Influencing the Primate En¬ 
dometrium,” Frederick L. Hisaw, professor of zool- 
oSYj Onivorsity of Wisconsin; “The Reactions of the 
Testis to Experimental Treatment^*; “The Internal 
Secretions of the Testis,” Carl R. Moore, professor of 
zoology, University of Chicago; “The Hormone of 
the Adrenal Cortex”; “Physiological Studies on the 
Adrenal Cortical Hormone,” W. W. Swingle, pro¬ 
fessor of biology, Princeton University, 

The council of the International Association of 
Wood Anatomists has announced the election of Dr. 
Samuel J. Record, professor of forest products at 
Yale University, as secretary-treasurer of the associa¬ 
tion. The associatiou was constituted at a meeting 
in Paris last July in conformity with resolutions 
adopted the year before by wood anatomists attend¬ 
ing the fifth International Botanical Congress at Cam¬ 
bridge, England. The purpose of the association is to 
cooperate in a systematic investigation of tho woods 
of the entire world through the pooling of materials, 
standardization of tomiinology and descriptions, and 
the exploration of little known forest r^ons. The 
association has a present membership of fifty investi¬ 
gators in eighteen difTerent countries. The executive 
council consists of eleven members of eight nationali¬ 
ties, and includes two Americans, namely, Professor 
Record, of Yale University, and Professor Irving W. 
Bailey, of Harvard University. 

Rensselaer Polytecitnio Institute, Troy, N. Y., 
ultimately will receive the major portion of the estate 
of James C. McGuire, engineer, who died December 
7, 1930, leaving an estate valued at $1,352,072 net. 
The residue of the estate will go to the institute after 
the death of a sister, Miss Mary M. McGuire. 

According to the liondon Times a new empire 
center for the scientific study of internal parasites 
has been established in Canada, with the assistance 
of a grant from the Empire Marketing Board. New 
buildings, which will house the Institute of Parasitol¬ 
ogy, are now being erected by the Quebec Governiuent 
at Macdonald College, tlie agricultural college at¬ 
tached to McGill University. The work is to be un¬ 
dertaken at the Macdonald College, and the scheme is 
being financed for three yeai-s jointly by the Empire 


Marketing Board and the National Research Council 
of Canada. It marks the first occasion on which the 
Canadian Government and the Empire Marketing 
Board have combined to support a joint scheme of 
research. The Times points out that internal para¬ 
sites are the stock farmers^ biggest problems all over 
the Empire; in Canada alone the annual loss through 
parasitic infestation is estimated at £4,000,000. It is 
hoped that the new institute may eventually become 
an Empire headquarters for the study of internal 
parasites, somewhat as Onderatepoort, in South 
Africa, has become recognized as an Empire center 
for animal diseases research. 

Facilities for chemical instruction and research at 
the Michigan College of Mining and Technology, 
Houghton, were considerably enlarged this spring 
with the completion of a three-story addition to 
Koenig Hall, chemistry building. The annex, which 
with its equipment cost $90,000, adds 13,500 square 
feet of floor space. Approximately half of this is 
devoted to five laboratories—chemical engineering, gas 
and fuel analysis, physical chemistry, qualitative 
analysis and organic chemistry. The rest of the new 
structure is used for five instructor's offices, several 
preparation rooms, sections for photographic and 
spectroscopic work and three research rooms. Among 
the apparatus installed in the annex is a horizontal 
double-effect Swenson evaporator given by the Massa¬ 
chusetts Institute of Technology. 

The New York State Conservation Department has 
announced the purchase of 24,000 acres of land to be 
added to the forest preserve. One tract of 21,000 
acres in northern Herkimer County, near the Beaver 
River, is the largest block added to the preserve in 
recent years. It is extensively wooded with virgin 
forests. “These purchases,” said Henry Morgenthau, 
conservation commissioner, “show that although the 
state is obtaining large tracts of land outside of the 
forest preserve for reforestation purposes, it is not 
neglecting to preserve itself but is constantly increas¬ 
ing its extent.” The other tract of land, just taken 
over by the commission, consists of 3,000 acres com¬ 
prising Howland's Island, lying in the Seneca River 
east of Seneca Falls in Cayuga County. It will be 
developed into a game refuge or public hunting 
ground. It consists of meadow land in the Monte¬ 
zuma marshes. It is partly wooded, but most of it 
is abandoned farm land. The locality is especially 
suited for pheasants and cottontail rabbits. In addi¬ 
tion to Howland's Island proper the purchase includes 
Campbell or Busk Island and a portion of mainland 
known as Bluff and Hard Points. It will be devel¬ 
oped by the division of Fish and Game of the Coib* 
servation Department. 
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RELATIONS OP BIOCLIMATICS TO THE 
OTHER SCIENCES 

As the result of long-continued studies of natural 
phenomena with special reference to life, climate, sea¬ 
sons and geographical distribution, manuscripts have 
been prepared for two volumes on a new science of 
bioclimatics. 

This science is new, or at least diHerent from any 
other branch of the natural sciences, in that it is 
based on the bioclimatic law and related laws and 
principles, and that it deals with fundamental prin¬ 
ciples, systems and methods of applying knowledge of 
facts and evidence on any subject of life, climate, 
weather, seasons, geographical distribution and related 
subjects as recorded in the literature of any branch of 
science or economic practice related to human interest 
in general and to local, regional, continental or world 
agriculture in particular. 

Bioclimatics does not, therefore, occupy the field 
of any branch of the sciences, or duplicate any line 
of teaching or economic research, but is intended 
simply to give the results of research on, and the 
interpretation of, fundamentals which apply alike to 
all, and to present by means of examples, tables, maps, 
charts, systems of classidoation and methods of pro¬ 
cedure, by which they may be applied by any research 
specialist to help solve his speeidc problems, and 
especially to serve as a guide to the coordination of 
certain features of his results, in such a way as to 
make them available for direct comparison, not only 
with results attained by other specialists in the same 
branch of science but with those related to the same 
general subject in any other branch, and thus con¬ 
tribute to the development of a coordinate system of 
comparable results for general study and interpreta¬ 
tion. 

As is well known, the present complexity of major 
and minor branches, divisions and sections of the 
natural sciences, with innumerable lines of general 
and intensive specialization and each developing a 
more or less different technical language, the old-time 
naturalist and philosopher has been crowded out of 
the field and picture. There is no longer any pos¬ 
sibility for the naturalist or philosopher, or for any 
one in a given science, to keep up with or even com¬ 
prehend the advancements that have been made within 
recent years in all the scienoea. 

With the present lack of coordination of methods, 
or results, with any comprehensive system of laws and 
principles it is utterly impossible for any one to 
make a broad comprehensive study and correct in¬ 
terpretation of even the most outstanding results in 
the major soienees* 

It must be generally recognized, therefore, that 


there is urgent need of some fundamental plan by 
which the results of various lines of research, relative 
to a broad subject like agriculture, can be coordinated 
with some system of basic principles and methods by 
which comparative study and interpretation can be 
made towards solving some of the really big problems 
in agricultural research and economic practice 

The principal '•object in the development of the 
science of bioclimatics has been to contribute to this 
need, and it is believed that it has been attained, at 
least to the extent of serving as a basis for further 
development towards an ideal system. 

The system as developed is based on certain funda¬ 
mental laws and principles which apply alike, or in 
a similar way, to any line of research in any science 
requiring a general or specific consideration of the 
basic elements of time, temperature and distance in 
the relations between life, climate, seasons and 
geographical distribution. 

Thus taking any minor or special subject, as for 
example a given species of injurious beetle as repre¬ 
senting the major science of biology, the major branch 
zoology and its division entomology, order Coleoptera, 
the family Scolytidae as a special field of research, 
forest entomology as the special section of economic 
entomology, and the southern pine beetle as the in¬ 
sect ; every detail in the study of its seasonal activities 
or seasonal history involves elements of the funda¬ 
mental laws of cause as manifested in the motions of 
the earth and the energy of the sun, and of effects in 
time and the seasons, climate and weather, distribu¬ 
tion by distance in degrees of latitude, longitude, and 
feet of altitude, events in the seasonal development of 
the insect and its host plant, are all coordinate ele¬ 
ments of the causes and effects of a bioclimatic com¬ 
plex. The normal temperature of the year and of 
the wannest and coldest months of the nearest 
meteorological station indicate the local type of 
climate and type of bioclimatic zone, the dates and 
periods of the seasonal events of the insect and its 
host plant indicate the type of season, the geographic 
position of the local area in which the insect occurs 
will indicate its latitude and altitude distribution, 
while its control depends on the selection of the proper 
time in the season for the application of control 
measures, which will differ with distance north, south, 
east or west of a given local area, as it will with 
higher and lower altitudes in the same general area. 

Thus, this or any other form of life represents the 
ultimate effects of all of the major and minor laws 
and factors of cause, or of the causation complex, 
from the motions of the earth and the energy of the 
sun down to the local climate, weather, seasons and 
zonal type, and the ecological typo of its immediate 
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environment. Bo that, in order to know about a 
single form of life, it is necessary to know about 
the laws and principles which have governed its origin, 
evolution, survival and dispersal within its present 
geographical limits, and its present relations to all 
other forms of life coming within the same zone of 
climatic influence. In fact, **to know all about any 
one thing in nature it is necessary to know all about 
everything/’ which, of course is far beyond the 
capacity of the human mind individually or collec¬ 
tively. When, however, it is known from the accumu¬ 
lation of knowledge and special original research that 
there are certain fundamental major and minor laws 
and factors of nature, the effects of which are repre¬ 
sented on the surface of the earth by the phenomena 
of life, seasons, weather and their variation in charac¬ 
ter or typo with geographic distance, and that with 
the development of a comprehensive system of co¬ 
ordinate bioelirnatic elements and of principles and 
methods of application the records of the bioelirnatic 
elements of any geographic position can be analyzed, 
the major and minor bioelirnatic zones and the zonal, 
climatic, seasons and weather types it represents can 
be interpreted. So that a large part of the essential 
knowledge on which to base specific scientific research 
on any form of life or any related subject can be made 
available to the research specialist. In other words, 
the specalist can take the preliminary interpreta¬ 
tions of the fundamental laws and principles, which 
are represented alike by all of the elements of the 
local phenomena, and begin his work where his imme¬ 
diate problems of supplying additional information 
begins. 

Andrew D. Hopkins 

Pakkersburo, West Virginia 

PERIGLACIAL PHENOMENA IN THE PUGET 
SOUND REGION 

In the Arctic and sub-Arctic lands and also in the 
high mountains intensive frost action produces dis¬ 
tinctive structures in the surface soil. These **reticu- 
lated” or “cellular” soils have been described from 
many localities by me and by many other observers.^ 
The published discussion of this subject by Bryan* 
and a recent conversation with him have recalled to 
my attention observations made some years ago in 
the Puget Sound region. Here on the prairies in the 
vicinity of American Lake, southwest of Olympia, 

1 i i Yukon-Koyukuk Region, Alaska, ’ ^ U. S. Geol. 
Survey Bulk, 631. pp. 76-82. 1916; B. Hogbom, “Uber 
die geologische Bedeutung doe Frostea,*' Geol. Inst. 
Uppsala, lull., voL 12, pp. 268-890, 1913; W. Salomon, 
'‘Arctlacho Bodenforznen in dem Alpen,'* Heidelbergen 
Akad. Wlea. Naturw. Kl. SiU-Ber., Pt. 6, pp. 1-30, 3 pls„ 
1029. 

sKirk Bryan, Glacial Climate in Non-glaciated 
Rm^ohb,*’ etc., Amer, Jowr, Bei,^ 6th ser., vol. 16, pp. 
16J-164, 1928. Also ^‘New Criteria Af^Ued to the 
Glacial Geology of Southeostorh Moesachueette/' ahat! 
Geol. Boc. Amer. Bull., 1932. 


Washington, ore gravel outwash plains of the earlier 
ice advance. These localities were outside the border 
of the last (Wisconsin) ice and, therefore, must have 
endured a periglacial climate. The most signifleant 
features are segregations of gravel and soil that have 
a reticulated pattern. Over large areas the surface 
is divided into approximately equidimensional patches 
of soil nearly clear of stones that are separated from 
each other by narrow strips of gravel and boulders 
having an open texture and little or no interstitial 
soil. As a general rule the soil patches stand higher 
than the boulder septae. In many places the margins 
of the boulder septae are higher than their centers. 
Major lines of boulder concentrations persist for long 
distances and branch up slope in charaoteristio drain¬ 
age arrangement. In other words, one accustomed to 
the Far North finds here, under a present genial 
climate, a thoroughly familiar set of features, identi¬ 
cal in every respect with the products of sub-Arctic 
frost rearrangement of mixed alluvial materials. 

There are also areas in which the gravels are hidden 
by broad parallel ridges of black soil. These were 
developed at the time of glacial recession but are not 
indicative of any peculiarities of the climate of the 
time. Such ridges are normal forms of deposition 
from broad sheet-flow of silty or turbid water and 
are developed as readily in warm climates as in cold. 
Flood deposits in the alluvial valley of the Mississippi 
of both modem and fairly ancient origin show these 
same forms. The unusual dark color of the ridge soils 
of the Puget Sound region is the result of the growth 
and decay of the common brake. 

The existence near Olympia of reticulated soils that 
testify to the existence of a Wisconsin periglacial 
climate should lead to search for other sixnilar phe¬ 
nomena within the area and to farther use of such 
criteria in the interpretation of the earlier glacial 
deposits along lines of attack similar to that already 
initiated in the Central States.* 

Henrt M. Eakin, 
Senior Scientist {Geologist) 
MiSBiBSipri River Coicvibbion, 

VlOXSBUBO, MissiBSim 

METER IN COMPOSITION 
In the issne of Soiengb for October 30 is an in* 
tereaUug note by G, S. Fraps on “Hybrid Words,” In 
closing, he says; “The English language would be in 
better shape if some people knew less Greek lu^ 
Latin,” Perhaps it would be better to say that the 
English language would be in better riiape, if evexy<* 
one, especially scientists, knew more of these lan¬ 
guages and would be more carefnl and less pednntle 
in using the very little tiiey usoally know, fiybnida of 
all kinds offend good taste, Eyen 

eG, F. Eay> ^'Origin of the Pebble Band en lowin' 
Jour, Geolr, yS. 89, pp, 1981. 
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mongrel dog oan not be admitted into good canine 
aociety. A silk hat must not be worn with any kind 
of a coat. Every one of refinement is careful to 
have each article of dress conform to a certain scheme. 
In the army and navy an of&cer may on certain 
occasions wear either all citizen’s clothes, or all uni¬ 
form. He must not wear his uniform cap with a 
gray sack suit. 

The same principle holds true with regard to cul¬ 
tivated taste in the formation of words. Just as one 
does not generally approve of racial mixtures, so 
good taste is offended by mongrel words which are 
the misbegotten offspring of linguistic misoegena- 
tion. Doctors seem to be the worst offenders in this 
matter. They know little or no Greek, but they miss 
no opportunity to work in what little they think they 
know in order to mystify or impress. They are de¬ 
voted, for instance, to hyper and hypo in place of 
super and sub in composition with Latin stems. All 
doctors, I am told, say “hypersensitive” and “hyper¬ 
tension.” This sounds more learned and is less likely 
to be understood than supersensitive and superten- 
sion. In fact, doctors seem to be quite “hypersti- 
tious” about Greek and somewhat ^^ypercilious” in 
the use of it. 

But some mixtures are admissible. Greek words 
have been thoroughly naturalized as Latin, and both 
Greek and Latin words have been admitted into good 
English society. The ending “ology” is an example. 
We even have roentgenology. Many are violently 
opposed to the anti-prohibitionists, but no one ob¬ 
jects to the word. The advocates of “Shupometcr” 
may find some comfort in the fact that meter seems 
to have been adopted as a legitimate English word. 
Originally Greek, it was first adopted into Latin and 
we have many Latin stems combined with it. In the 
metric system we have millimeters as well as kilo¬ 
meters. Then, as signifying an instrument of measure¬ 
ment, we have it in all sorts of combinations. In vol¬ 
tameter and voltmeter the first element is an Italian 
proper name. We already have speedometer, why 
not ahapometert People might well be pardoned for 
using this last combination, provided they will re¬ 
frain from accenting kilometer on the second syllable. 

Many thousands of our boys went to France who 
had never used the metric system. There they en¬ 
countered kilometer and naturally made it rhyme 
with the familiar speedometer. The sad thing is 
that many scientists have now fallen into this error. 
Soon we shall have centimeters and millimeters ao- 
oented in the same way. But one is not easily sur¬ 
prised at any departure from linguistic orthodoxy 
when A komed scientist in your columns not long 
aired ids learning by saying grandly *'eaoodorous” 


and “polyvalent” for the perfectly nice words 
“malodorous” and “multivalent,” 


Ohafbl Hill, N. C. 


Gborqb W. Lat 


ACADEMIC FREEDOM IN SPAIN 

Db. Nonidez’ reply to my letter of April 15 is a 
typical example of “it depends on whose ox is gorod,” 
The case of nine Italian professors out of over 
twelve hundred who are forbidden to teach in state 
universities because they refuse to take an oath of 
allegiance to the state is an attack on academic fretv 
dom; the case of perhaps twelve hundred Spanish 
professors who are forbidden to teach in private 
schools because of a fictitious vow is not an attack on 
academic freedom. 

I too received part of my education in Spain and 
know conditions there, but I had the good fortune to 
have been born and reared in the United States which 
is a republic in fact and not merely in name. I agree 
with Dr. Nonidez that “the suppression of the Jesuits 
Avith the advent of the new order was a foregone con¬ 
clusion,” but not for the reason he assigns. The 
Jesuit fourth vow has nothing to do with allegiance 
to a foreign power. It has a very specific object, 
and one only, and that is to go on the missions when 
commanded by the Pope as head of the Church. That 
this vow was a pretext to cover a gross injustice is 
shown by the fact that, unlike the communists of 
whom the writer speaks, the Jesuits were not de¬ 
ported as they should have been had they vowed 
allegiance to a foreign power, but only deprived of 
their right to teach and hold property. 

The fact that the Jesuits were formerly exiled, even 
by “His Most Catholic Majesty, (Charles HI,” is no 
excuse for “loss severe” treatment by a so-called re- 
publican government. p jj. Yanoar, 8.J. 


DURABLE FILMS 


The Aristogenic Association is engaged in mnkmg 
records of the characteristics of men thought to be of 
great service to humanity. An endeavor is being made 
to make the records as objective os possible, i.a., to 
present their own evidence. Therefore the motion pic¬ 
ture, photograph and x-ray are extensively employed. 
Since it is desired to preserve a copy of these records 
intact for release at the end of a century, they must 
be durable. There is, however, some doubt as to the 
best methods of preserving them for so long a time. 
The usual sources of information are indecisive. 

We should appreciate any useful data or sugges- 

C, Ward Ciumpton, M.D., 
President 


615 Park Avenue, 
New York 
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THE DEFLECTION OF LIGHT IN THE SUN’S 
GRAVITATIONAL FIELD 

Among the various expeditions sent out to observe 
the total solar eclipse of May 9, 1929, that of the 
Potsdam Observatory (Einstein Stiftung) seems to be 
the only one which obtained photographs suitable for 
determining the light deflection in the sun’s gravita¬ 
tional held. Two instruments were used, but so far 
only the results of the larger one, a 28-foot horizontal 
camera combined with a coelostat, have been pub¬ 
lished. The thrw observers, I'reundlich, von Kliiber, 
von Brunu/ claim that these observations (4 plates 
containing from 17 to 18 star images each) lead to a 
value of 2."24 for the deflection of a light ray grazing 
the sun’s edge; a figure that deviates considerably 
from the results of the 1922 eclipse, and which is in 
contradiction to Einstein’s generalized theory of rela¬ 
tivity. In view of the importance and general inter¬ 
est attached to this problem, a few critical remarks 
on the Potsdam observations and their reduction 
should not be out of place here®: 

(1) The accuracy claimed for the Potsdam result is 
somewhat illusory. A more liberal discussion of the 
residuals would lead to a probable error of at least 
^ 0.''10 (mean error ^ 0."15), 50 per cent, larger than 
that given by the observers; but even this does not 
fully take into account the uncertainty in the adopted 
scale diflerenco of the plates. 

(2) The star field of the 1929 eclipse was unfavor¬ 
able, for of tlie 18 stars bright enough to be photo¬ 
graphed on the Potsdam plates, 17 were located on 
one side of tlm sun and only one star on the other 
side. That is, we may draw a straight line through 
the center of the aim such that a single star is on one 
side of the line and the other 17 stars are on the other 
aide. This extremely unsyrnmetrical star distribution 
has the consequence that the light deflections to be de¬ 
termined depend to a high degree on the plate con¬ 
stants used in the reduction; and five such constants 
for each plate had to be derived from the star mea¬ 
sures. 

(3) The Potsdam reduction is based on the assump¬ 
tion (in accord with the Einstein theory) that the light 
deflection ia inversely proportional to the star’s angu¬ 
lar distance from the sun’s center. However, the de¬ 
flections determined by the Potsdam observers are not 
in accord with this Einateinian requirement. When 
the stars are arranged according to their angular dis¬ 
tances from the sun’s center, a systxjmatic run I'd the 

1 Abbandl. d. Preuss. Akad. d. Wiasensch., 1931, Math. 
Phys. Kl. No. 1; Zeitschr. f. AHrophyaih, 3, 171, 1931. 

s A fuller account is being published in the Zeiiachrift 
fuT AaXrophyaik, 


radial components of the residualB is apparent. 
Among the 6 stars nearest to the sun, 5 have negative 
residuals, while of the 6 most distant ones 5 have 
positive residuals. This leads to the conclusion, either 
that the Potsdam observations are affected by a sys¬ 
tematic error, or that the assumption on which the re¬ 
duction is based is incorrect. Ludendorfif® has investi¬ 
gated the question of a systematic measuring error; 
the evidence presented in the following indicates that 
the fault lies in the scale determination. 

(4) In our problem the most important correction 
to be applied to the differential measures of an eclipse 
photograph and a photograph of the same (eclipse) 
group of stars obtained at night for comparison pur¬ 
poses several months before or after the eclipse date 
is the scale difference between the two plates. The 
Potsdam observers tried to determine this scale differ¬ 
ence independently of the star observations. By 
means of a collimating telescope, a reseau of fine lines 
was copied on each of the eclipse plates as well as on 
the comparison plates, and the observers assumed that 
the angle corresponding to a roscau interval remained 
unchanged during the period of from 5 to 7 months 
which elapsed between the eclipse and the comparison 
observations. This assumption, however, has no sound 
foundation. The temperature at the time of the com¬ 
parison observ'ations (secured at night) was on the 
average 5° C. lower than during the eclipse, and the 
tube of the collimating telescope, and in consequence 
the intervals between the reseau lines recorded on the 
eclipse and comparison photographs, must have suf¬ 
fered changes due to temperature changes. In fact, 
the probable temperature effect neglected by the Pots¬ 
dam observers would be of the right sign and order 
of magnitude to account for the excess of the observed 
light deflection over the requirements of the Einstein 
theory. 

(5) Originally the Potsdam expedition in its plans 
bad foreseen the possibility of a change in the 
collimator-resean combination. A duplicate horizon¬ 
tal camera was utilized to photograph, at the time of 
the eclipse, another star field far to one side of the 
eclipsed sun, and therefore not subject to appreciable 
Einsteinian deflections; the photographs thus secured, 
when compared with photographs of this star field 
obtained at night, to be used in checking or measuring 
the effects of such a change. Unfortunately the opti¬ 
cal qualities of this second telescope were somewhat 
defective (perhaps because of strains in the objective 
at the time of the comparison observations), so that 
photographs of the resean’s straight lines show opti¬ 
cal distortion. The observations of the second tele- 

s Aatron, Nockr., 244, 321 and 415, 1982. 
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scope can therefore not serve their purpose, and with¬ 
out this check the Potsdam scale determination de¬ 
serves no confidence and should be rejected* 

(6) The Potsdam measures can nevertheless be 
utilized for the study of light deflections, if the scale 
correction is determined with the other plate correc¬ 
tions from the star observations themselves, a pro¬ 
cedure similar to that employed at the 1919 and 1922 
eclipses. On account of the unsymmetrical distribu¬ 
tion of tbo stars it is in this case important that all 
plate constants should be redetermined when the scale 
value is added as another unknown.* A new reduc¬ 
tion of the Potsdam mctisuroB made by me on this 
basis leads to a value of: 

E = l"75±0ri3 (p.e.) 

for the light deflection at the aun^s limb, which is in 
precise agreement with the Einstein theory, as well as 
in good accord with the earlier observations. The 
small probable error proves the excellent accuracy of 
the Potsdam measures and entitles this result to carry 
some weight among the former determinations of 
light deflection (sec Tabic I). 

(7) The residuals from the new solution are much 
more satisfactory than those of the original reduction. 
The law of inverse proportionality of the light de¬ 
flections and the angular distances from the sun’s 
center is now quite well fulfilled; the radial com¬ 
ponents of the residuals no longer show the system- 

* A solution of the Potsdam residuals for Einstein term 
and scale correction alone was made by Jackson (The 
Observatory 64, 292, 1931), which led to a value of 1"98. 
The considerably smaller result of our complete solution 
is mainly due to the change in the zero point, which must 
accompany any alteration in the scale value and the 
Einstein term, 


atie run mentioned under (3); and the sum of their 
squares is reduced to less than half its former amount- 

(8) In the Potsdam publication objections are 
raised against the reduction of the 1922 observations 
made by the Lick Observatory expedition, and a new 
reduction of the Lick observations undertaken at Pots¬ 
dam is mentioned as giving much larger values for 
E (around 2.''2). Closely examined, the Potsdam 
formula proposed for the solution of the 1922 obser¬ 
vations, though differing in form, is equivalent to 
the one used by tVk Lick observers. The difference 
in method lies merely in the fact that the Potsdam 
observers arbitrarily divided the stars into two groups 
aewrding to their distances from the sun’s center, 
using the outer stars only for the scale determina¬ 
tion, and the inner ones only for the light deflection; 
whereas the Lick observers, by the method of least 
s(}nares, derived both unknowns simultaneously from 
all stars. Check calculations showed in fact that the 
two methods give practically identical results. 

(9) The larger result which the Potsdam observers 
obtain from the Lick observations is thus not due to 
any difference in the method, but to an unsuitable 
choice of weights and the arbitrary exclusion of cer¬ 
tain stars. Instead of using the weights established 
by the observers, the Potsdam authors simpUfiod their 
calculations by rejecting stars having small or weights 
than one eighth of the maximum weight, and giving 
all other stars ecjual weights, regardless of the number 
of plates on which they were measured. But even if 
this remarkable weighting practice is adhered to, it 
does not lead to the large value of the light deflection 
quoted in the Potsdam publication. The latter could 
only follow (provided there are no mistakes in the 


TABLE I 


DBTERMINATIOIfS OF LlOHT PurLKOTlON IN THB SUN *8 GEAVITATIONAI/ FIELD 


Eclipse 

Observing 

station 

Telescope 
Aper, Foe, 1. 

No. of 
plates 

No. of 
stars 

Light 
deflection 
aim's limb 

Prob. error 

Kemarks 

Observers 

1919 May 29 

Sobral 

4-in. 

19-ft. 

7 

7 

1"08 


1 Dyson 

Sobral 

8 

11 

16 

6-12 

(0.86) 

± .1 

i 

\ Davidson 


Principe 

8 

11 

2 

6 

1.01 

±.3 

[ Eddington 

192S Sept. 31 

Wallal 

6 

10 

2 

18 

1.74 

±.3 

i 

i Chant 
Young 


Wallal 

5 

16 

4 

62-85 

1.72 

±M 

(2) 1 

Campbell 



4 

6 

6 

134-143 

1.82 

± .15 

(3) ] 

Trumpler 


Cordillo- 

Bowns 

3 

6 

2 

14 

1.77 

± .3 

J 

1 

Dodwell 

Davidson 









1 

Freundlich 

1929 May 9 

Takengon 

8 

28 

4 

17-18 

1.76 

±.13 

(« 1 

V. Kliiber 

V. Brunn 


Weighted 

mean 




1"79 

±roQ 

(5) 



Bemarks: (1) Ppor focus, rejected by observers; not used for the mean. 

(2) If “corrected’' for eheck-fl^d residuals: 2^05. 

(8) If “corrected" for check-field residuals: 

C4) New reduction by Trumpler; original reduction by observers: 2."24. 

(6) Weights according to p.e. of individual results; p*e« of mean from sum of weights. 
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Potsdam Bumerioal calculationB) if additional BtarSy 
mostly those giving: negative residnals, were rejeeted. 
Such an arbitary exclusion of observations, however, 
is against the rules of the theory of errors, and it 
deprives the result of any value. 

(10) In the publication of the 15-foot camera ob¬ 
servations, secured by the Lick expedition of 1922, at¬ 
tention was drawn^ to a run in the residuals of the 
check star deld (photographed on the nights before 
and after the eclipse). Since the origin and reality 
of those small residuals are quite doubtful, the ob¬ 
servers based their final result (l."72) on the observed 
(uncorrected) star displacements I)^. Freundlioh, von 
Kluber, and von Brunn, on the other hand, give pref¬ 
erence to the figure 2."05 obtained from the star dis¬ 
placements Dj which are ''corrected” for these uncer¬ 
tain residuals of the check field. It is true that this 
choice is a matter of personal judgment, but whatever 
the choice, the same procedure should be employed 
for both pairs of instruments used by the Lick ex¬ 
pedition. The adoption of the Potsdam view-point 
would require that the observations secured with the 
Lick pair of 6-foot cameras® be similarly "corrected” 
for the check-field residuals, and this Would lead to a 
slightly smaller value (r'Tl). The mean of the re¬ 
sults given by the two pairs of instruments would then 
be L''9, which still agrees with Einstein’s prediction 
within the limits of permissible observational error. 

Summary 

The scale determination for the 28-foot camera, on 
which the published result of the Potsdam expedition 
is based, is unsatisfactory and should be rejected. A 
new reduction of the Potsdam measures, in which the 
scale correction is determined from the star observa¬ 
tions, yields a result of E sL'TS Of'lS for the light 
deflection at the sun’s limb, and considerably reduces 
the residuals of the observations. The objections of 
the Potsdam observers against the reduction of the 
1922 observations are not valid, and there is no reason 
to change the results published by the lick observers. 
The various measures of light deflection at the sun’s 
edge thus far available are listed in the following 
table j their weighted mean is L'79 ± "06. 

Eobicbt J. Trumpler 

ZUWOH (SWITEEBLANI)), MARCH 29, 1932 

NORMAL TISSUES AS A POSSIBLE SOURCE 
OP INHIBITOR FOR TUMORS' 

The presence of an inhibitor associated with the 
causative agent of a chicken tumor has been reported 

BL. 0. Bull, 11, 64, 1928. 

« L. 0. Bull, 13, 130, 192S. 

'Prom the Laboratories of the BockefeUer Institute 
for Medical Research. 
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in recent commnnieationa. While the tumor ageitt is 
more or less species specifle the inhibitor from the 
sarcoma has been found to affect definitely a trans¬ 
planted sarcoma of mice. The results of these ob¬ 
servations and others on the properties of the causa¬ 
tive agent led to the suggestion that the mechanism 
involved in the induction and growth of the chicken 
tumor may be an unbalanced but similar mechanism 
to that which controls growth and differentiation of 
normal tissues. This conception led to attempts to 
separate the hypothetical stimulating and retarding 
factors from active normal tissues. We have dis¬ 
cussed elsewhere the limited evidence indicating the 
possibility of inducing malignant transformation by 
means of the growth-augmenting factor. The present 
paper is a report of experiments which suggest that 
an inhibiting factor may be extracted from oextain 
normal tissues. 

The inhibitor or balancing factor might be expected 
to occur where there is a greater concentration of the 
stimulator. Therefore we have used active tissues as 
the source of our test materials. Preliminary experi¬ 
ments with extracts of whole fresh embryos and 
placenta of the mouse, treated in the same way as 
the chicken tumor extract, *.c., heated to 66® C. for 
30 minutes, had little influence on either transplant¬ 
able carcinoma or sarcoma of the mouse. Profiting 
by the experiments with chickens, where the tumor 
desiccate yielded more definite amounts of the in¬ 
hibitor, we changed the method to the following: 

Method: The test tissues consisted principaUy of 
placenta, whole embryo, embryo skin and skinless 
embryo of the mouse. The tissues were macerated^ 
spread in thin layers in a sterile dish, frozen and 
dried in vacuo. These desiccates were ground to a 
fine powder, extracted with a small amount of water^ 
centrifuged and the supernatant fluid tested on 
tumors. The carcinoma used for inoculation was out 
up into the usual JBize grafts and part of these im¬ 
mersed in the suspension made from the dried tissues 
and part in normal salt solution for controls. Usually 
two or three nicks were made in the grafts to give a 
greater area of exposure to Uie fluids. The time of 
contact allowed was only that required to load the 
grafts into trocars for inoeulation. With the Crocker 
sarcoma 180 a suspension of the cells was ma^ by 
forcing rite tumor through a fine grill and 1 oc of the 
cells suspended in 3 oo of salt solution, This sttspen- 
sion was added to an equal amount of the tkaue 
extract and 0.05 co injected immediately into mine. 
For the controls the suspensions were diluted iu ^e 
same proportion with Ringer’s sdlutiozu The treated 
tumor was inoeulated into one groin and the eunteid^^^ 
into the other. AdditiDnal mice were inoentated 





im iO| life 


seisms 


541 


fhe wmttfol matedal alone. In ioxne experimente the 
BOSIWBionfl prepared £ram dry tiasues were heated at 
52*^ for 30 minutes, but as this treatment had little 
effect on the results they will not be presented sepa¬ 
rately. The outcome of eight experiments in which 
deaieoated skin from mouse embiyos was the test 
material are given in Table I. 


TABLE I 


Material 

Number 

Number 

Per cent. 

inoculated 

inoculated 

negative 

negative 

Carcinoma No, 03 plus 
extract embryo akin 
Carcinoma No. 63 plus 

128 

74 

57.8 

Binger *b solution 
Sarcoma No. 180 plus 

104 

29 

17.7 

extract embryo akin 

40 

1 

2.5 

Sarcoma No. 180 plus 
Binger 'a solution 

59 

0 

0 

The second material tested for possible inhibiting 

action was desiccated mouse placenta. 

The results 

with the two tumors are shown in Table II, 


TABLE II 



Material 

Number 

Number 

Per cent. 

inoculated 

inoculated 

negative 

negative 

Carcinoma No. 63 plus 




extract of placenta 
Carcinoma No. 63 plus 

156 

98 

62 

Ringer’s solution 
Sarcoma No. 180 plus 

234 

40 

20.9 

extract of placenta 
Sarcoma No. 180 plus 

86 

0 

0 

]^&ger's solution 

129 

1 

0.7 


The inhibiting action of the extracts was shown 
not only by the low percentage of takes resulting from 
inoculation of the carcinoma grafts treated with the 
extracts, but also by the fact that the tumors that did 
arise from these inooulations were on the average 
much smaller than the controls. It is evident that 
neither of these extracts tested had any retarding 
action on House Sarcoma 180. Extracts of fresh 
issues tested included whole embryo, embryo skin, 
ekinlees embryo and plaeenta; those of desiccated tis- 
ioesy whole embryo and iddnless embryo. None of 
Uiese eqri^racts, heated or unheated, had any significant 
effect on either of the tumors tested, nor on another 
sarcoma of the mouse (S/37). A few preliminary 
ssperiments on the local injection of these extracts 
sibout an established tumor have shown no evidence 
eX rs^rding growth. 

, flie ptineipal value of fhe general observation is 
P on the nature of the meoha- 

involved in m^^nancy. The rdation of this 
imm normai tiisaes to the inhibitor from the 


chicken sarcoma will be diseussed in a subsequent 
paper when more definite information is available. 

James B. Mubpkt 
Ebnest Stuhm 

META-AMINO PARA-HYDROXY PHENYL 
ARSINE OXIDE AS AN ANTI¬ 
SYPHILITIC AGENT 

This trivalent arsenical preparation, meta-amino 
para-hydroxy phenyl arsine oxide, studied by Ehrlich 
and Bertheim, letcr by Voegtlin and others, has gen¬ 
erally been thought to be the most important effective 
breakdown product of the arsphenamines. It is rela¬ 
tively toxic and on this account its use has been here¬ 
tofore limited to purely experimental fields. Our own 
theoretical interests led us to study this substance first 
as a trypanocide, then later in experimental syphilis. 
We soon found that in experimental tiypanosomiasis, 
the therapeutic index was relatively very high com¬ 
pared to most other effective agents. In rabbit syph¬ 
ilis, we found the therapeutic index to be higher than 
for any other single antisyphilitic agent known to us. 
So far as we are aware, it had never received a trial 
in the treatment of human syphilis. 

We have felt for some time that absolute toxicity 
alone is without special significance, but that the ratio 
of curative dose to the toxic dose furnishes real evi¬ 
dence of promise. On the basis of abundant data 
obtained in our laboratories, we readily enlisted the 
interest of Drs. W. F. Lorenz and W. J. Bleckwenn, 
of our Department of Neuropsychiatry, and Drs. 
O. H. and H, R, Foerster, R. L. McIntosh, and L. B. 
Wieder, of our Department of Dermatology. Com¬ 
plete reports of clinical investigations in the use of 
this drug will be made in due time by our clinical 
colleagues. Suffice it to say at this time that sixty 
patients have received, collectively, a total of seven 
hundred intravenous injections of this drug in quan¬ 
tities varying from 5 up to 130 milligrams per dose. 
The usual dosage ranges from 30 to 60 milligrams for 
the single dose. 

Clinically, the results have been exceedingly prom¬ 
ising, both in therapeutic effects and freedom from 
toxic manifestations. We fully realize ttie necessity, 
however, of a very careful and prolonged study be¬ 
fore a full report can be made on questions of 
thoroughness of disinfection, optimal dosage^ freedom 
from possible serious toxic manifestations, and prac¬ 
tical utility in the treatment of syphilis in its several 
stages, when used alone and in conjunction with 
mercury or bismuth. 

We have been designating this drug as **158,’^ or 
more or less tentatively by the name Mapharsen from 
(m)etar(a)mino-(p)ara-(h)ydroxy (arB)ine oxide. 
THs drug was first prepared for us by Professor C* 
H^nilton, of the University of Nebraeka, and later 
by libe Research Department of Parke, Davis & Com- 
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pany, which has been kindly supplying the larger 
quantities necessitated by mare extensive and intensive 
studies. 

Arthur L. Tatum 
GARRE rrx A. Cooper 

Department or Pharmacology 
AND Toxicology, 

University or Wisconsin, Madison, Wtb. 

AIRPLANE OILING TO CONTROL 
MOSQUITOES^ 

The airplane has already shown its usefulness in 
dusting large swamp areas with Paris green®- ® in 
control of Anopheles mo8(]uilo larvae. In New Jersey 
swamps and marshes, where the larvae of the prevail¬ 
ing species of mosquitoes ore primarily bottom feed¬ 
ers, Paris green or any other arsenical dust does not 
produce efficient control, except when applied in such 
large quantities as to become an actual menace of 
poisoning animals and men. This danger is especially 
feared on mosquito breeding areas, located in close 
proximity to congested cities and towns. Experi¬ 
ments with other dust larvioides, such as various toxic 
oils and tar hydrocarbons incorporated in inert car¬ 
riers such as kaolin, peat moss, sawdust, etc., have 
thus far not proven successful. 

While these experiments are in progress, the mos¬ 
quito control workers in New Jersey and in other 
states are still confronted with many large areas of 
swamps and marshes which can not bo successfully 
drained and which are inaccessible from land for 
mosquito eradication. 

In view of the fact that these mosquito breeding 
areas can not be efficiently oiled from land, the pos¬ 
sibility of applying oil or liquid larvicide by the aid 
of an airplane has presented itself. Accordingly, ex¬ 
periments were carried out during Ihe summer of 
1931, the results of which are here presented. 

Experimental 

For this purpose an airplane was procured from 
the Unger Aircraft Corporation, located at Hadley 
Flying Field, New Jersey, and was equipped with the 
necessary apparatus for the experiment. Two tanks, 
of about 50 gallons capacity each, were installed in 
the forward cockpit of the plane and were connected 
to a steel pipe 3 inches in diameter. This pipe ex¬ 
tends along the bottom of the fuselage throughout 
the length of the plane> terminating just below the 

1 Paper of the Journal Series, New Jersey Agricultural 
Experiment Station, Department of Entomology. 

2W. V. King and G. H. Bradley, Airplane Dusting 
in the Control of Malaria Mosquitoes,” U. S. D. A, De¬ 
partment Circular No. 367, 1926. 

« L. L. Williams and S. 8. Cook, ' * Paris Green Applied 
by Airplane in the Control of Anopheles Production,” 
Public Health Beport, p. 459, Reprint No. 1140, 1927, 


rudder in a croas pipe, 7 feet long and li inohee in 
diameter. This horizontal pipe is perforated with 
holes ranging from i to i of on inch in diameter and 
serves the purpose of a nozzle from which the liquid 
flows out. 

A valve, placed at the rear end of the longitudinal 
pipe, and operated by the pilot from his cockpit, con¬ 
trols the flow of the oil. This entire equipment is 
removable and the plane can be used for other flying 
purposes. The actual application of the larvicide is 
carried out in the following manner. As soon as the 
loaded plane reaches the area to be treated the pilot 
is warned by flags or signals, previously agreed upon, 
where the larvicide should bo sprayed. The pilot then 
swoops down os low as possible within safety limits 
and releases the valve. The liquid flows out by the 
force of gravity os a flno spray, depositing a thin 
film on the breeding areas. 

By this method both pyrethrum larvicide**® and oil 
were tested in Morris and Middlesex Counties. The 
results thus far obtained have shown that on a still 
day when there is no appreciable wind to blow away 
the larvicide from its course, a killing film of oil or 
larvicide is deposited on the surface of the breeding 
area. 

The last two experiments carried out on the Cheese- 
quake salt marsh meadow and on the Florham upland 
meadow, have produced very encouraging results. 
Practically complete kill of larvae and pupae in 
each case was obtained. About 8 acres of the Flor¬ 
ham meadow were covered with a killing Him of oil 
in about 40 minutes. The amount of oil required 
for this purpose was about 140 gallons. The cost of 
the application, as estimated by several field men ex- 
perionced in mosquito control work, was found to be 
cheaper than hand oiling. 

While this problem is still under investigation, the 
preliminary results thus far obtained indicate that on 
certain large breeding places where the entire area 
has to be oiled, successful control may be obtained by 
applying oil or other liquid larvicides from a prop¬ 
erly equipped airplane. This method, however, may 
prove uneconomical on such marshes or swamps where 
the breeding is scattered and where coverage of the 
entire area is not necessary. 

Joseph M. Ginsbubo 

New Jersey Agrioultural Experiment 
Station, 

New Brunswick, N, J. 

* J. M. Ginsburg, ” Studies of Pyrethrum as a Mos¬ 
quito Larvidde,” Prooeedinga of the 17th Annual Meet¬ 
ing of the New Jersey Mosquito Extermination Associa¬ 
tion, p. 67, 1930. 

s B. L, Vannote and J. M. Qinsburg, * * Practical AppR- 
oation of Pyrethrum Mosquito Iiarmid<L” Proeeemags 
of the 18th Annual Meeting of the New iJersej Mosquito 
ibetennination Association, 111, 1931. 
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THE NATIONAL ACADEMY OF SCIENCES 

PAPERS PRESENTED AT THE WASHINGTON MEETING 


At the annual meeting of the National Academy of 
Sciences, held in Washington on April 25, 26 and 27, 
the following papers were presented: 

Th& cure of drug addicts: Wilder D. Banckott, R. S. 
Gutsrll and J. E. Butzlkr, Jr. Morphine coagulates 
albumin, and sodium rhodanate should therefore counter¬ 
act the effects of morphine. Wo have shown that it docs 
for rabbits, dogs and men. Since sodium rhodanate is 
said to increase tho activity of the tuberculosis bacillus, 
sodium rhodanato should not be given to a tuberculosis 
patient. If a patient has taken morphine to minimize 
the pain from some such disease as cancer, there is noth¬ 
ing permanent to be gained by curing the drug habit 
unless one can alleviate the pain. From experiments on 
six patients we believe that it is possible to cure any 
drug addict who is not tuberculous, who does not have a 
weak heart, who does not suffer from a pain-producing 
disease and who really wants to be cured. This last is 
very important. If a man is down and out after tho 
treatment, he will probably relapse. If he is a criminal 
addict and his friends take drugs, he will probably re¬ 
lapse. He will not relapse because of tremendous depres¬ 
sion or an intense craving; and ho can pull himself out 
again without much trouble if he wishes to. One patient 
did. While we believe that wo have proved that it is not 
necessary for anybody without the special complications 
to remain a drug addict, we do not feel that tho details 
of treatment are standardized. Our patients all have 
some delirium, which is probably unnecessary. Since 
many drug addicts have psychoses, it is also necessary to 
cure the psychosis, which means that this work is tied 
up with the treatment of the insane. 

A study of v<m der WaaU forces hetuicen tetrdhalide 
molecules: J. H. Hildebrand and J. M. Carter. A 
knowledge of van der Waols forces is essential to an 
understanding of many problems involving properties of 
gasos, liquids and solids and the transitions between them. 
Tho approach of the authors is chiefly through the prob¬ 
lem of solubility. In order to avoid dipole forces it was 
desired to investigate molecules of the highest possible 
Bjrmmetry, and for this tho tetrahnlides appeared most 
suitable, owing to the variety offered by their molecular 
sizes and fields. The authors have worked with the liquid 
tetrachlorides of carbon^ titanium, silicon and tin and 
the tetrabromides of the last two. The properties thus 
far measured have been the expansion on mixing and 
the change in pressure with temperature at constant 
volume, the latter property for the six pure liquids 
and for eight of their mixtures. From this can be 
calculated the coefficient of energy with respect to vol¬ 
ume, (dE/dv)t. This is given with great accuracy for 
the range studied by the van der Waals function, a/v*. 
The values of a are as follows, in atmospheres times liters 


squared: carbon tetrachloride, 31.21; silicon tetrachloride, 
34.00; silicon tetrabromide, 63.36; titanium tetrachloride, 
41.90; stannic chloride, 44.84; stannic bromide, 64.72. 
These values are only approximately simple functions of 
tho molecular dimensions, even for tho chlorides. Values 
for eight mixtures were measured and their relation to 
the values for the«pure liquids discussed. The value of 
a between different molecules is given by the van der 
Waals relation a»=: Va,a, with a maximum disagreement 
of 2,2 per cent. However, the agreement between ob¬ 
served and calculated values for the solutions is better 
if tho function v(dE/dv)T is regarded as additive. The 
maximum deviations for both relations as well as tiie 
maximum expansion on mixing is shown by the tetra¬ 
chlorides of carbon and tin, although these do not rep¬ 
resent extreme members of the series according to any 
of the properties considered. This is taken to indicate 
that the tin-halogen bond is more or less polar. The 
vapor pressures of these solutions are being measured 
in order to test theoretical connections between inter- 
molecular forces and deviations from ideal solution laws. 

Some neu) contrihutions to nucleic acid chemistry: 
P. A, Levkne, R. S, Tipson and S. A. Harris. The com¬ 
plex nucleic acids are composed of several nucleotides. 
Each nucleotide is, in turn, a glycoside of rlbosephos- 
phoric acid. A complete knowledge of their structure 
requires information as to the ring structure of the 
ribosido and the location of the phosphoric acid radicle 
on the sugar. The first of these two problems has now 
been solved satisfactorily in the following way; Adeno¬ 
sine was acetylated and the acetyl derivative was methyl¬ 
ated. The trimothyl riboso obtained from it differed in 
optical rotation and in other physical properties from 
the trimethyl-d-ribose derived from the normal-methyl- 
d-riboside and hence did not possess the pyranose struc¬ 
ture. Furthermore, on rigorous oxidation it yielded 
(i)-dimethoxy succinic acid, thus establishing the fura- 
nose structure of the nucleoside. For the solution of the 
second problem it was necessary to find a method fur 
partial hydrolysis of the nucleotides in a way which 
would yield ribosophosphoric acid. After many failures 
the following method was devised. Guanylic acid was 
converted by diazotization into xauthylic acid. The lat¬ 
ter on standing in aqueous solution at its own pH at 50'^ 
yielded the desired substance. In tbe substance obtained 
in this manner the location of the phosphoric acid residue 
is restricted to one of two possible positions, namely, car¬ 
bon atoms 2 or 3 of the sugar. 

The chemical hand: Gilbert N. Lewis. 

Combination of carbon monosside and oxygen under 
the influence of radon: S. 0. Lind and Oharles RosEN- 
BLUM. When alpha particles traverse a gas or mixture 
of gases capable of reacting chemically under this in- 
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fluencOf the amount of reaelion is proportional to th« 
ionisation produced in the gae phaee* It haa been found 
that when a foreign gas is also presontj its ions con¬ 
tribute to the amount of chemical action in the same 
degree as if the^ were ions of the reactant gas. Carbon 
dioxide^ however, appeared to behave abnormalJy. In 
the oxidation of CO or CH^ by oxygen, the CO, gener¬ 
ated did not appear to contribute to, or disturb, the 
course of the reaction even when the quantity of CO| 
produced exceeded the quantity of the reactants by sev¬ 
eral fold. This abnormality has been examined by add¬ 
ing an excess of CO, to a mixture of 2C0 + 0, before 
any reaction had taken place. It has been found that 
COo ions do have an enhancing effect, but one that is 
only about 14.5 per cent, efficient. In addition, the effect 
of recoil atoms has been examined In this reaction. Its 
magnitude is that predicted from the synthesis of water 
by radon after taking into account the differences in 
stopping power, speciAc ionization and the fact that 
gaseous CO, does not condense like H,0 vapor and, 
therefore, serves to screen partially the recoil atom effect, 
thus diminishing its intensity. The influence of the size 
of the reaction vessels (spheres) has also been investi¬ 
gated with a result which conflrms the law of the inverse 
square of the diameter which results from considering 
the linear paths of the alpha particles in small spheres 
and the pressure change produced by the chemical action. 

The rediscovery of nitryX chloride: Wiluam Albert 
Notes. In 1662 Richard Muller gave an accurate de¬ 
scription of the preparation, properties, analysis and 
determination of the vapor density of nitryl chloride, 
NO7CI. Several other chemists claimed that they had 
obtained the compound, but in 1905 Gulbier and lioh- 
mann obtained only nitrosyl chloride, NOCl, in their 
attempts to repeat the work of former observers and 
came to the conclusion that the compound docs not exist. 
During a study of the reaction betw'ecn nitrogen tetrox- 
ido and nitrogen trichloride evidence was obtained indi¬ 
cating the presence of nitryl chloride among the products 
of the reaction. A repetition of some of the work of 
Richard MiiUer has also given a small amount of the 
compound. 

Resonance of a molecule among several electronic 
structures: Linus Paulino (introduced by A. A. Noyes), 
A study of energy relations and interatomic distances 
has shown that many molecules in the normal state can 
not be represented by a single eltotronic structure of the 
IjOwIb type, but instead resonate among several. The 
recognition of this phenomenon clarifles a number of pre¬ 
viously puzzling points relative to the correlation and 
explanation of physical and chemical properties. 

Experiments on the nature of the structural of 
metals; Alteed Stock (by invitation). On the electroly¬ 
sis of solutions of the boron hydrides BaH*, and 

BuHu in liquid ammonia. This work is a section of the 
investigations carried on for a number of decades, in 
Stock V laboratory, into the chemistry of boron. It was 


earried oat by the high-vacuum nteHmd, whereby the 
substances come in contact vdth only glass and ]nsrcui 7 > 
under the complete exclusion of aif and moisture. The 
experiments showed definitely that the ammonia com¬ 
pounds of the above hydrides must be regarded as shits 
of ammonia, and the hydrides themselves as acids. 

Biographical memoir of Edward Charles Piohering: 
Harlow Shaplet. (Road by title.) 

Biographical memoir of Solon Irving BaiJtey: Hak- 
Low Shaplet. (Bead by title.) 

Biographical memoir of Frank WiggUsworih Clarke: 
L. M. Dennis. (Read by title.) 

Biographical memoir of Arthur Williams Wright: B. B. 
Dana. (Read by title.) 

The racial element in human metaholism: Francis G, 
Benedict. A recent survey of the metabolism measure¬ 
ments of Mayas in Yucatan, the pure-blooded aboriginals 
of the Kokata Tribe in South Australia, Tamils and 
Malayans in Madras, and a group of Americon-bom, 
pure-blooded Chinese girls in Boston has demonstrated 
clearly that wide differences in the heat production of 
these various groups exist. They can not be explained on 
account of size, and only in part by eex differences, and 
with due regard to all possible differences in dietetic 
habits and climatic conditions, the assumption of a 
definite racial factor is justified. 

Experiments on the mode of infection and means of 
prevention of poliomyelitis: Simon Flexnbe. The mode 
of infection is an essential problem always arising dur¬ 
ing epidemics. Means of prevention to be adopted cor¬ 
respond, as far as practicable, to the manner of InfeGtion, 
The prevailing view is that the virus of poliomyelitis 
enters and leaves the body in the nasopharyngeal secre¬ 
tions. This view is based (1) on the pretence of virus 
in these secretions from patients and healthy carriers; 
and (2) the ready infection of monkeys by way of the 
nasal membranes. Other modes of infection may exist. 
One which has often been considered is the carriage of 
the virus by lower animals living in close relation to 
man. Wild rats and mice caught in the severely affected 
districts of Brooklyn, New York, during the epidemle 
of 1931, were free of virus, and virus introduced into 
them experimentally survived only a few days. The 
gastro-intestinaJ tract in monkeys is traversed by the 
virus either not at all or with great difficulty. Monkeys 
misting virus feedings respond to nasal inoenlation. 
The recovery of virus from the contents of the intestine 
and the mesenteric lymph nodes In has keen effected 
very rarely. The oonelusions drawn from these observa¬ 
tions are ibnt the virus is confined to the human host, 
and its main portal of entry into and escape from tto 
body Is by way of Che nasal membrane^ in wMdi strobe 
Cure it selects the nerves of sm^ pasdng alesitg tkese 
tb and from ike brain and spinal cord. Bpeoifie pretax 
rion of poliomyeUrie in mokkeys m be 
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the iiM of blood foraii from recoiTOred homao beingB 
A&d from mOuheTi given the di«ea4m experimentally. 
■Certain adult penoaa, not knoim to have had poUomyeli- 
tie, alao yield protective blood Bern. Thie prevention, 
by pwaivo transfer of immunity, is, however, effective 
for relatively brief periods of time. An enduring active 
immunity can be produced in monkeys through inocula¬ 
tions of virus. The methods hitherto employed have 
been uncertain in their action, for in exceptional In¬ 
stances, they have been followed by paralysis. Active 
immunization has, therefore, never been undertaken in 
man. Now experiments to be described have had for 
their purpose a refinement of the methods of inducing 
active immunity in monkeys. They have dealt also with 
the problem of variation of the virus under conditions 
of natural and artificial propagation. 

The time of ovulation in the menetrual cycle: Gael G. 
Haetman (introduced by G. L. Streeter). Gynecological 
data point to the middle of the menstrual cycle as the 
time when ovulation takes place in women but indicate 
that ovulation is possible at any time, even during the 
menstrual flow. The latter conclusion is reached upon 
testimony which does not bear scientific scrutiny. The 
crucial evidence, however, is the recovery of the egg, 
now accomplished six times in the human and about 
thirty times in the monkey. In all these cases ovulation 
occurred between days 9 and Ifi (counting the beginning 
of the flow as day 1). Furthermore, sixty ovulation days 
were determined by rectal palpation of the monkeys' 
ovaries; these all occurred between days 9 and 17. The 
average for man and monkey is about day 14. 

UodeU showing aocufnulation in the steady state: W. 
J. V. OsTBEHOUT and W. M. Stanut. It is often stated 
that living cells contravene physical laws, since in the 
process of accumulation penetrating substances attain a 
higher concentration inside than outside and thus appear 
to diffuse inward against a gradient. As attempts to 
explain Ms by the Donnan principle have failed in the 
case of Vdlonia the hypothesis of the steady state has 
been formulated to explain what occurs. In order to 
see whether this hypothesis is in harmony with physioo- 
chemical laws attempts have been made to imitate its 
chief features by means of a model. The model consists 
of a non^ueons layer (representing the protoplasmic 
surfaee) placed between an alkaline aqueous phase (rep- 
resenti^ the external solution) and a more acid aqueous 
phase (representing the cell sap). The model reproduces 
most of the important features of the hypothesis. One 
important feature of the hypothesis is not seen in the 
modeli this is the exchange of HCO| for 01. Experiments 
on this point ore in progress. Equations have been de- 
veh^Md which enable us to predict the composition of the 
^‘artifieial sap'^ in the steady state. 

the eoaccJttroWcww of uric acid, sugar and phosphates 
4a 1^ giU>rher^U»lr wriae of froggy snakes and necturi: 

M Biohaww, Mtanm U, WAUcrnt and Jaitbs Bonn- 
EnistiBg methods for the quantitative deter* 
adapted to the minute 


amounts of fluid which can be coUected by micropipettes 
from the renal eorpuseles of lower animals. Tbe 
analyses indicate that the glomerular fluid has the com* 
position of an ultrafiltrate of the blood plasma from 
which it is derived. 

The implantation of the ovum in Maoaous rhesus as 
compared with man: G. L. Stbicbtbe. Attention is called 
to three features that characterize the embedding of the 
human ovum. First of these is the superficial location 
of the site. Tbe ovum does not ponetrate deeply into 
the endometrium but^st barely disappears under cover 
of the surface epithelium. On enlarging, it at once be¬ 
gins to bulge into the uterine cavity. The appearance 
of deep implantation results from transformation of the 
underlying endometrium. Secondly, the primary reac¬ 
tion of the endometrium is localized in the immediate 
vicinity of the ovum. And thirdly, there is marked reac¬ 
tion of the vascular system directly underlying the ovum 
resulting in large venous sinuses which spread around 
the ovum so that the latter, during this period, lies in 
an environment of relatively stagnant blood. The hemal 
environment is further added to by the destructive effect 
of the trophoblnst upon the adjacent capillary walls, re¬ 
sulting in extravasations which promptly fill the tropho* 
blastio lacunae, the precursors of the intervillous spaces. 
In the macaque similar principles prevail, though here 
the picture is somewhat altered, chiefly because of tem¬ 
poral difference In response of the endometrium and 
differentiation of ovum. The two opposing sites are 
definitely differentiated before the attachment of the 
ovum is completed. As in man, however, modifications 
in the capillary bed and subsequent communications be¬ 
tween it and the trophoblastic lacunae establish tbe 
foundation of an intervillous circulation. This study is 
being made jointly with Dr. George B. Wislocki, of the 
Harvard Medical School, Boston. 

Beredity of otosclerosis: Chaelbs B. Davenpchit, 
(Bead by title.) 

Critical geologic features of the Boover Bam site: 
Cha&leb P. Bkrkjbv. Hoover Dam, because of its un¬ 
precedented height and tbe consequent exceptional physi¬ 
cal changes that will be established by such a dam and 
reservoir, has required greater assurance than usual of 
satisfactory rock foundations and other geologic condi¬ 
tions. The great load calls for sound support and the 
increased water pressure tending to develop leakage and 
destruetivB attack emphasizes the importance of good 
petrographic quality. There mast be provision also for 
the handling of flood waters in emergency through tun¬ 
nels of enormous size, and this raises a question concern¬ 
ing stability under construction and danger to tbe work¬ 
men. Selection of the site in Black Canyon instead of 
Boulder Canyon was determined largely by its more 
favorable geologic conditions, including depth and cross- 
section of the gorge. The foundation rock ie sound, 
essentially impervious, not badly jointed, la virtually 
free from constituents susceptible to ready attack by 
water, and comparatively resistant to destructive weatb* 
erlng. Buck a fortunate combination of natural featuree 
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is seldom found in a region of so complex geologic his¬ 
tory. The actual conditions thus far revealed at the 
present stage of construction tend to confirm the antici¬ 
pated behavior. In addition to the special requirements 
at the dam site, there are equally critical features con¬ 
nected with the impounded water and its delivery. The 
heavy load of silt, tending by its accumulation in the 
reservoir to reduce its storage capacity; the salt depos¬ 
its of the basin, tending to contaminate the water; the 
shifting sands of the dune bolt crossed by the All- 
American canal, tending to obstruct its How—all present 
problems that have had to be taken into account. The 
discussion is devoted to the relation between these geo¬ 
logic features and the plan and execution of the project. 

193S International Expedition to the West Indies^ 
Marine geology: Kichakd M. Field (introduced by 
William Bowie). The purpose of the 1932 International 
Expedition to the West Indies was to determine whether 
a geological study of an oceanic area might yield results 
which would appreciably advance our knowledge of geo¬ 
logical processes and subcrustal conditions. The decision 
to make this effort was strengthened by fundamental 
investigations by Dr. F. A. Vening-Meinosz in the East 
Indies and his 1028 expedition in the Gulf and Carib¬ 
bean. The expedition, which completed its program at 
Miami on March 19, is also in a measure the result of a 
number of oceanographic investigations in the region of 
the Bahamas and neighboring waters, beginning with 
the cruise of the Wild Duok^ directed by Alexander 
Agassiz, and ending with the series of Princeton expe¬ 
ditions initiated in 1927. The results of the 1929 expe¬ 
dition to the Bahamas are already in print or are in the 
course of publication, the latest paper being * * The 
Microbiological Precipitation of Calcium Carbonate In 
the Tropical Sea.*' Following the 1929 expedition, it 
became obvious that the related problems presented by 
the region covered such a wide field of geological and 
biological research that an International Council was 
formed for the further investigation of these West In¬ 
dian problems. Since it was felt that, at present, the 
fundamental question was the relation of the structure 
and stability of the islands to the origin, migration and 
alteration of the sediments which mantle their surfaces, 
the 1932 expedition was planned as a geophysical survey 
to provide further data as to the submarine topography 
and related subcrustal conditions affecting the local in¬ 
tensity of gravity. The expedition was made possible 
principally through the cooperation of Dr. Meinesz, the 
British Government, the United States Navy and the U. 
8. Coast and Geodetic Survey. Pour thousand miles of 
sonic soundings have been made and sixty-six gravity 
stations determined (fifty-four at sea and twelve on the 
islands). The submarine profiles are already available, 
and a number of the gravity stations have been com¬ 
puted. Upon the completion of the isostatic reductions, 
a chart will be issued by the Hydrographic Office of the 
United States Navy which will show not only the results 
of the 1932 expedition but also all the geophysical data, 
including seismic epicenters, for the entire Gulf and 
Caribbean region and contiguous continental areas. It 


is expected that this chart will be available for distribu¬ 
tion early this summer. The full report on the 1932 
gravimetric survey (marine unit) will be publiidied by 
the Hydrographic Office of the United States Navy. 

The reports of the Princeton University expeditions to 
Patagonia: W. B. Scott. 

Two types of sex determination in dioecious strains of 
maize: K. A. EHE£B0^7. In some organisms the male is 
the heterogamotic sex, producing two kinds of sperm, 
and the female is homogametic, producing only one kind 
0^ with respect to sex determination. In other 

forms the male is homogametic and the female heteroga- 
metic. To the first group belong files, man, certain 
fishes and some dioecious plants. To the second group 
belong moths, birds and certain fishes. Recently Jones 
has reported a dioecious strain of maize in which the 
male is the heterogametic sox. Using somewhat differ¬ 
ent material, I have synthesized two dioecious strains of 
maize, the male of one strain and the female of the other 
being the heterogametic sex. The male type used in 
producing these strains is what is known as barren stalk, 
ha, a simple Mendolian recessive having normal anther- 
producing tassels but no ear shoots. The female types 
employed are known as tassel-seed, producing seeds not 
only on the ear but also in the tassel to the exclusion of 
anthers. One of these, is a simple Mendelian reces¬ 
sive and the other, Ts,, is a simple dominant. These 
strains maintain on approximately 60-60 numerical rela¬ 
tion between the sexes as do most diooeions species of 
plants and animals. Moreover, the known linkage rela¬ 
tions of the heterozygous genetic factors of one strain 
make it readily possible to demonstrate typical sex link¬ 
age of certain common maize characters. 

(To he concluded) 
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PERMANENT SECRETARY 


Seventeen scientiflo orgamEations and most of the 
fifteen seotions of the American Aasoeiation will hold 
aoientifio sessions in Syracuse during the period from 
June 20 to June 25. This meeting, which will be the 
first meeting of the aseociation in Syracuse, is ex¬ 
pected to be remembered for important symposia and 
f6r the opportunities offered for excursions and field 
tfips for geologistSi botanists, zoologists, chemists, 
4^atiAtiouui«, physicians and others who may attend. 

Syracuse University, which will be the host insti¬ 
tution, is cooperating with the local chamber of eom- 
Ineiea an4 oUier local mstitutions to make this meet¬ 
ly a auoeessfal one. A dbort article giving some in- 
information concerning the host institution 


and the Syracuse hotels appeared in Soienoe for 
April L 

LOCAL COMMITTEES FOR THE SYRACUSE 
MEETING 

The following are the members of the local commit¬ 
tees who are busy with plans for the summer meeting 
of the American Association for the Advancement of 
Science: 

Steewno Committee 

Mmorary chairman, Chancellor Charles W. Flint, chan¬ 
cellor of Syracuse University. 
dhneral ekainnan, Dr. Hugh P. Baker, dean of the New 
York State College of Forestry, 
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Becretaryj Br. A. L. Elder. 

Dr. W. L. Bra^r, dean of the Graduate School* 

Dp. K. 0. Leebrick, dean of the College of Liberal Arts. 
Dr. L. C. Mitchell, dean of the College of Applied Science. 
Dr. W. E. Mosher, director of the School of Citizenship 
and Public Affairs. 

Dr, C, L. Baper, dean of the College of Business Ad¬ 
ministration. 

Dr. H. G. Woiskotton, dean of the College of Medicine. 
Dr. H. S, Ganders, dean of Teachers College. 

Steeuikq Committee 

The city of Syracuse is taking a very active interest 
in the arrangements for the guests of the university 
at the summer meeting. The following citizens of 
Syracuse are cooperating on the steering committee 
and assisting in making such plans as are necessary 
to unite together the efforts of the down-town district 
and the university: 

Mr. W. L. Hinds, manufacturer. 

Mr. Bert E. Salisbury, manufacturer and trustee of Syra¬ 
cuse University. 

Mr. George H. Bond, lawyer and member of the Now 
York State University Board of Hegenta. 

Judge Frank H. Hiscock, former chief judge of the New 
York State Court of Appeals. 

Mr. Horace White, former governor of New York State. 
Mr. H. W. Smith, manufacturer. 

Mr. Samuel H. Cook, manufacturer. 

Mr. W. H. Kelley, banker, and Democratic State com¬ 
mitteeman from Onondaga County. 

Chairman or Subcommittees 
Public Lectures; Dr. W. E. Mosher. 

Meeting: Mr. Keith Kennedy, 

Exhibits: Professor Ernest Heed. 

Housing: Dr. Leslie Bryan. 

Excursions: Professor 8. P. Poole. 

Publicity: Dr. Burgess Johnson. 

Finance and Publication: Dr. D. Walter Morton, 
Entertainment and Reception: Dr, H. L, Butler, dean 
of the College of Fine Arts. 

Local Representatives 

Section A (Mathematics)^ Professor A. D. Campbell. 
Section B (Physics)^ Professor R. A. Porter. 

Section C (Chemistry)^ Profoasor R. S. Boehner. 

SecAion V (Astronoiny)^ Mr. R. W. Shaw, Physics De¬ 
partment, Cornell University. 

Section E (Geology and Geography)^ Professor G. B. 
Cressey. 

Section F (Zoological Sciences), Professor W. M. Small¬ 
wood. 

Section G (Boianicdl Sciences)^ Professor H. F. A. 
Meier. 

B (Anthropology), Professor D. G. Haring. 
Section I (Psychology), Professor Ernst Thelin, 
fieotiott K (Social and Economic Sciences), Professor 
F. Q, Crawford. 
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Section L (Sistoricai and Philological Soienoee)^ Pro¬ 
fessor B. y. Harlow. 

iSeotton M (Engineering), Professor E. F. Church. 
Section K (Medical Sciences), Dr. M. S. Dooley. 

Section 0 (Agriculture), Dean B. L, Nye, dean of the 
College of Agriculture. 

Section Q (Education), Professor W. T. Melchior. 

Any correspondence for the Local Committee per¬ 
taining to any of the sections should be addressed to 
the local representative. General correspondence for 
the Local Committee should be sent to Dean Baker 
or Dr. Elder, 

Arrangements are being made through the Teachers 
College to furnish aasiatanoe for those who desire care 
of chUdren. The Boy Scouts and the Girl Scouts are 
planning to assist in this work. 

No doubt there will be many who will plan to drive 
to Syracuse, and excellent provi-sions are being mode 
for those who are driving and camping. Camping 
facilities will be available at Kirk Park near the uni¬ 
versity campus. The site is a beautiful one for camp¬ 
ing, and provisions for fuel, water, etc., will be made. 
Guards will be provided around the camp at all times 
during convention week. 

Mr. Howard Viets has charge of outdoor recreation 
and has made arrangements with various golf courses 
for the convention week. Those who desire to play 
tennis, go swimming, or fishing, will find that by con¬ 
vention time Mr. Viets will have a list of all places 
available for such recreation. Greatly reduced rates 
at the golf courses have been obtained. 

Most of the scientific sessions will be held at Syra¬ 
cuse University. The general program of the meeting 
will be available on Monday morning, June 20, at 
9:00 A. M. and throughout the week at the associa¬ 
tion's registration office in the Men's Gymnasium. 
This book will be supplied free to all members of the 
association who register and may be purchased by 
others. Any person who does not attend the meeting 
may have a free copy of the program sent by mail if 
a request is addressed to the permanent secretary's 
office, Smithsonian Institution Building, Washington, 
D. C. 

GENERAL SESSIONS 

The Syracuse meeting will be held under the presi¬ 
dency of Dr. John Jacob Abel, of the Johns Hopkins 
University, who is widely known for his valuable con¬ 
tributions to pharmacology and chemistry. The re¬ 
tiring president this year is Dr. Franz Boas, of Co¬ 
lumbia University, Dr. Boas is frequently called the 
dean of American anthropologists. 

General lectures will be given by eminent scientists, 
one on each of the five nights of the meeting period# 
and one or more on each afternoon. Professor Ed¬ 
ward L. Thorndike, of Columbia University, wUl de- 
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liver a general lecture on the subject “The Psychology 
of Capital.” On Tuesday evening, Dr. J. 0. Perrine, 
of the Bell Telephone Laboratories, will lecture on 
'^Television.” On Wednesday evening, Dr. W. F, Q. 
Swann, of the Bartol Research Foundation, will give 
an illustrated lecture on “Cosmic Rays.” Dr. Swann 
plans to perform one or more experiments on cosmic 
rays during his lecture. A general lecture which is 
platxned to be on some phase of public health will be 
particularly appropriate at Syracuse, since June 20 
will be the one hundredth anniversary of the found* 
ing of the Syracuse Department of Public Health. 
At an evening session, Professor Henry Crew, of 
Northwestera University, will give a general address 
on “The Relation of Science to International Exposi¬ 
tions.” In particular Dr. Crew will talk about some 
of the features of the Century of Progress Exposition 
at Chicago in 1933 which will appeal particularly to 
scientists. Other general addresses will bo given as 
follows: “Refuse Ideas and Their Disposal,” by Pro¬ 
fessor Dixon R. Pox, of Columbia University; “A 
Layman’s Introduction to Higher Mathematics,” by 
Professor Walter B. Carver, of Cornell University; 
“The Toxicity of Inorganic Substances,” by Professor 
Rodney H. True, of the University of Pennsylvania, 
and “Some Traits of Society in the South Sea 
Islands,” by Professor Richard Thurnwald of Yale 
University. It is expected that two or three more 
popular addresses will be added to the general pro¬ 
gram of the association. 

The Syracuse reception will bo held on Monday 
evening following the opening lecture. All members 
of the association who register will be furnished free 
tickets to the reception for themselves and for mem¬ 
bers of their immediate family who register. Non¬ 
members of the association may attend the reception 
by joining at Syracuse on payment of the entrance 
fee and dues for one half year, or by becoming asso¬ 
ciates for the meeting. The associate fee for the 
Syracuse meeting is $2.50. 

FIELD EXCURSIONS 

At the June meetings of the Association for the 
Advancement of Science, advantage is to bo taken of 
the summer weather to visit as many parts of the 
state as possible. Section E is especially planning 
for its members to do a large part of their work in 
the field. 

The rich variety of topographic and physiograph- 
ical forms that Central New Yoric affords will be 
looked over as thoroughly as possible. On Wednes¬ 
day, June 22, the afternoon will be devoted to a field 
trip through the great drumlin belt near the Finger 
Lakes and to the Jomesvillo plunge basins. Stops 
win be made also in the Tally Moraine, certain of the 


numerous cross channels and some of the water falls 
and places of glacial or topographic interest in the 
lake region. 

Several trips will be conducted on Thursday after¬ 
noon, after a morning devoted to papers on Paleozoic 
stratigraphy. These will be to many of the olaasic ex¬ 
posures of the Silurian and Devonian for which Cen¬ 
tral Now York is so well known. On these trips op¬ 
portunity will be afforded for those who desire to 
make such collections as they wish. 

The final day, Friday the 24th, will be devoted to 
a 2 i all-day excursion through the Mohawk valley and 
into the older rocks of the Adirondack region. This 
will interest the geographer as well as the geologist, 
for it will give a broad view of land utilization and 
the adaptation of trade routes to topography in the 
famous Mohawk Corridor. 

Sections F and G (Zoology and Botany) are also 
planning an extensive and interesting program of field 
excursions. One of these will bo to the Green Lakes 
at Jomesvilie and another to the wild life preserve 
near McLean, A third all-day trip is to afford op¬ 
portunity to visit the bogs and marl ponds at Junius, 
southwest of Syracuse. 

On all these trips, lunches and suppers will be pro¬ 
vided where necessary in the field, and tlio entire cost 
of all of them will be held strictly to a minimum. All 
who attend the meetings of the association or aaso- 
ciated societies are invited to take advantage of these 
excursions. It is desired by all the local representa¬ 
tives of the sections as well os the chairman of the 
committee on excursions that those who attend the 
meetings and contemplate participating in any of 
these excursions inform iho local committee, at least 
not Inter than at the time of registering. 

NOTICES FOR THOSE PLANNING TO 
ATTEND 

Those who plan to attend this meeting should en¬ 
gage hotel rooms at once, addressing the hotels. 
Whether the room desired is to bo occupied by one or 
two persons should be stated, also the approximate 
price which tl)e applicant wishes to pay and the date 
on which the room is to be occupied. Approved hotels 
are the following: Hotel Syracuse (general headquar¬ 
ters), Onondaga Hotel, Yates Hotel, Jefferson-Clin- 
ton Hotel, Mispah Inn, Hotel Hilton, Hotel Wood, 
Truax Hotel and Kirk Hotel. An article containing 
more complete hotel information appeared in Soixnob 
for April 1, 1932. 

- When purchasing your railway ticket to Syracuse, 
be sure to secure a certificate for the Syracuse meet¬ 
ing of the American Association for the Advancement 
of Science and bring the certificate with you to the 
registration oifiees for the meeting. 
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RsDycsD Bail WAY Ratss 

Reduced railway rates for the Syracuse meeting, by 
the etandard certificate plan, have been granted by all 
the railway passenger associations in the United 
States and Canada, but a few companies, listed below, 
have not granted reduced rates. The round-trip fare 
by this plan is one and one half times the regular one¬ 
way fare. 

Tickets to Syracuse by the standard certificate plan 
are to be purchased within time limits as follows: 
June 16 to 22, inclusive, for Canadian Eastern lines, 
Central lines, New England lines, Southeastern lines 
and Trunk lines. For Western and Transcontinental 
lines the inclusive dates are June 13 to 19 from Cali¬ 
fornia; June 14 to 20 from Arizona, British Colum¬ 
bia, Idaho, Montana, Nevada, Utaii, Washington and 
Oregon (except via California); Juno 13 to 19 from 
Oregon (via California); June 16 to 21 from New 
Mexico, Wyoming and Colorado (except Juleaburg)*, 
June 16 to 22 from Julesburg, Colorado, and from 
Illinois, Iowa, Kansas, Manitoba, Minnesota, Mis¬ 
souri, Nebraska, northern Michigan, North Dakota, 
South Dakota and Wisconsin. For the Southeastern 
linos the inclusive dates are June 15 to 21 from 
Oklahoma and Texas and June 16 to 22 from Arkan¬ 
sas, Kansas, Louisiana and Missouri; also Memphis, 
Tennessee, and Natchez, Mississippi. For the Cana¬ 
dian Western lines the inclusive dates a5*e June 14 to 
20 from British Columbia; June 15 to 21 from Al¬ 
berta; Juno 16 to 22 from Saskatchewan, Manitoba, 
and Ontario. 

The following Southwestern lines do not offer re¬ 
duced fares on the certificate plan: Arkansas and 
Louisiana Missouri Railway, Fort Smith and Western 
Railroad, Qraysonia, Nashville and Ashdown Rail¬ 
road, Louisiana, Arkansas and Texas Railway, Okla¬ 
homa City-Ada-Atoka Railway, Wichita Falls and 
Southern Railway, Kansas, Oklahoma and Gulf Rail¬ 
way, National Railways of Mexico and the Midland 
Valley Railway. 

Persons residing in the regions of reduced rates 
(almost all the United States and Canada) should 
each purchase a first-clasB, full-fare, one-way, through 
ticket to Syracuse, being sure to secure a certificate 
on Standard Certificate Form,” reading for the 
“Syracuse meeting of the American Association for 
the Advancement of Science and Associated Socie¬ 
ties.” A receipt is not required and will not be Used- 

Persons residing outside the regions of reduced 
rates should each purchase a round-trip ticket to the 
nearest station issuing through tickets to Syracuse 
and situated within the region of redneed rates. On 
arrival at that station a one-way ticket to Syracuse 
and a certificatCf as directed in the preceding para¬ 
graph, should be seoured. 
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Every one tdionid regkter iminediaiely upon mArii 
at Syracuse, at the registration offlees for the meeting, 
in the Men’s Gymnasium, Syracuse University. Be 
sure to fill in all blanks on the registration card and 
leave the card at the registration desk, where you will 
receive a numbered identification card, which will be 
receipted for the registration fee paid. (See Regis¬ 
tration, below.) Then leave your railway oertifleate 
at the validation desk, being sure that the identifica¬ 
tion card (which you keep) is there marked to show 
that you have deposited a certificate. Your certificate 
will subsequently be endorsed by the assooiation and 
then validated by the agent of the transportation com¬ 
panies. Call for it later at the validation desk, where 
you left it, presenting your identification card. 

Unvalidated certificates will not be honored for the 
purchase of return tickets and unendorsed certificatee 
can not be validated Registration is therefore neces¬ 
sary in order to have a railway certificate validated. 
Each person registering is entitled to the validation 
of his own certificate. 

For the return trip, railway agents at Syracuse will 
honor any properly endorsed and validated certificate 
if presented at least thirty minutes before the sched¬ 
uled time of departure of the train for which it is to 
be used. Each person presenting an endorsed and 
validated certificate may purchase a continuous-pas* 
sage, one-way, return ticket for one half of the regu¬ 
lar fare, by the same route as that followed on the 
trip to Syracuse. Certificates may be validated from 
June 21 to 23. The last date on which return tickets 
may be purchased is June 29. 

Attention is called to summer-tourist fares which 
will be in effect at the time of the Syracuse meeting. 
Short-limit summer tickets are limited to 30 days, in¬ 
cluding date of sale, and are somewhat less in price 
than season-limit tickets which are good for the return 
trip until October 3L It is advisable to obtain further 
information from the railroad ticket agent about these 
special fares. 

THE AMERICAN ASSOCIATION PRESS 
SERVICE 
By AiMtin E, Ctarh 

The prestige of any organization depends upon 
how widely and how favorably it is known to the 
public at large. The general public gets its infoitaor 
tion regarding such organizations as the association 
entirely from the daily press. 

It is therefore incumbent upon the members of the 
association to see that the representatives of the press 
are provided at each meeting with the material neces¬ 
sary for the preparation of accurate and adequate acr 
counts of the proceedings. 

Those who are on the program of the Syraoime 
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mMtitig are raqaaeted to send aa soon aa possible 
to Aostin H. Claajk, Director of the Press Service^ 
A. A. A. Smithsonian Building, Washington, 
D. C., tvfo copies of their complete papers, and also 
two copies of an abstract of about 500 words in 
length* 

Abstracts alone are, generally speaking, of rcla- 
tivoly little value. They serve to call attention to the 
points in the paper which are new, or which in the 
opinion of the author are of special interest. 

But very often the points of greatest popular in¬ 
terest in a paper are not those that would be men¬ 
tioned in an abstract prepared by the author. Many 
facts entirely commonplace to one specializing in 
science are entirely new and most interesting to the 
public at large. 

Another thing is that abstracts are so short that 
when used for press purposes they must often bo run 
almost word for word. This means that little latitude 
is permitted the representatives of the various press 
services and individual papers in preparing their 
stories, which are therefore of necessity very much 
alike. 

With the complete copies of the papers before them, 
the press representatives can write accounts of the ad¬ 
dresses that will be far more satisfactory to all con¬ 
cerned. 

Promptness in sending in copies of the papers to 
the Press Service is most desirable. If tlie copies of 
the papers are available well in advance of the meet¬ 
ing the representatives of the press can go over them 
in their spare time. They are thus enabled to study 
them carefully and, as a result, to write from them 
much better stories than if their work had to be done 
under pressure in a limited time. 

In many oases papers that would be quite useless 
for news purposes if received at the last minute are 
found to be of oonaiderable interest if they are avail¬ 
able a sufficient length of time in advance to permit 
of careful study. 

Copies of papers sent to the Press Service are for 
press use only. They are regarded as confidential 
and are not seen except by the Pi^ss Service and the 
press representatives. 

After the meeting they are retained and are thor¬ 
oughly examined for possible feature or other articles, 
or for the preparation from them of short items of 
popular interest. 

It is not practicable to return to the authors ma¬ 
terial sent to the Press Service. It is assumed that 
papers sent in for press use are extra copies that can 
be ^pi^ed. 

Tito Press Service m concerned only with the rela¬ 
tions between the association and the press. The 
titl^ of papers and all other information concerning 


them should be sent to the permanent secretary. Only 
material having to do directly with publicity should 
be sent to the Press Service. 

SCIENTIFIC SESSIONS OF SECTIONS AND 
SOCIETIES 

Note ,—Names of organizations are arranged in the 
order of association sections. Each affiliated society 
has one or two representatives in the association coun¬ 
cil as indicated by one or two asterisks before the so¬ 
ciety name. A cross before a name indicates that the 
society is associatoi but not affiliated. Societies 
which have neither asterisks nor crosses before tlicir 
names are not associated but have been especially in¬ 
vited to meet with the association on this occasion. 
The vice-president, retiring vice-president and secre¬ 
tary are named for each association section, the pres¬ 
ident and secretary are named for each society and 
the council representatives for the affiliated societies. 
Dates of meetings when supplied arc to be read as 
inclusive. For more complete information the Gen¬ 
eral Program of the meeting should be consulted. 
This will be available at the registration desk on 
Monday morning, June 20. 

A, Mathematics, 

A-1-Section A of the Association. June 22-23. 

Vice-preeidenif Howard 11, Mitchell; reiirinff 
vice-president, Earle Raymond Hedrick; 
secretary, Charles N. Moore. 

Sessions for the reading of several one-hour 
addresses are planned for Tuesday and possibly 
Wednesday of the meeting week. Professor W. A. 
Hurwitz, of Cornell University; Professor H. M. 
Gehman, of the University of Buffalo, and Professor 

J. A. Shohat are expected to give addresses oh work 
in which they are particularly interested at this time. 
Professor W. B. Carver, of Cornell University, will 
deliver a general address before the association on 
"A Layman's Introduction to Higher Mathematics.” 
Professor Earl R. Hedrick, of the University of 
California at Los Angeles, will participate in a 
symposium on ^General Educational Problems” with 
Professor E, L. Thorndike, Professor J. G. Need¬ 
ham and other men of eminence. Members of Sec¬ 
tion A and other mathematicians are specially in¬ 
vited to attend the meetings of Section K (Eco¬ 
nomics, sociology and statistics) and of the Econo¬ 
metric Society. (See the announcement of Section 

K. ) 

B, Bhyeios, 

B-1-Section B of the Association, June 22, 

Vioe'-preHdeni, D. L. Webster; retiring vice- 
president, Bergen Davis; secretary, A L. 
Hughes. 

On Wednesday evening, June 22, Dr. W. F. 0. 
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Swann^ president of the American Physical Sooietyf 
■will deliver a general illustrated lecture on “Cosmic 
Bays.” (See General Sessions.) On Friday eve¬ 
ning, Professor Henry Crew, of Northwestern Uni¬ 
versity, will speak on “The Relation of Science to 
International Expositions.” Since the afliliated 
American Physical Society is meeting in New Haven 
during the same period as the association's meeting, 
no technical aessitms are planned by Section B, but 
physicists are invited to attend the symposium on the 
“Effect of X-rays on Biological Life.” (Sec Sec¬ 
tion C.) 

C. Chemistry. 

0-1-Section C of the Association. 

Vice presidentt F. 0, Whitmore; retiring vice- 
president, C. A. Browne; secretary, B. C. 
Funson, 

C-2'—••American Chemical Society (Regional Meet¬ 
ing of New York Soctione). 

Chairman, C. C. Spencer; secretary, N, E. 
Artz. 

The New York Sections of the American Chemical 
Society will hold their annual regional meeting jointly 
with Section C at Syracuse, probably on Friday and 
Saturday. More than thirty papers' have already 
been placed on the program. A joint session with the 
' biologists and the physicists, for a symposium on 
“The Effect of X-Rays on Biological Life,” is planned 
for Friday morning. In addition to these programs 
it is planned to have one or more general lectures on 
chemistry. 

I). Astronomy. 

D-1-Section D of the Association. 

Vice-preHulent, P. W, Morrill; retiring vice- 
president, J, H. Moore; secretary, Philip 
Fox, 

During the meeting period astronomers are ex¬ 
pected to be very busy preparing for the eclipse which 
will occur on August 31. As a result it seems inad¬ 
visable for Section D to arrange a program. 

E. Geology and Geography. 

E-1-Section E of the Association. June 21-24. 

Vice-president, W, H. Hobbs; retiring vice- 
president, D. W. Johnson; secretary, 
K. F. Mather. 

On Tuesday afternoon, June 21, Section E plans a 
joint session with Section M (Engineering) for a 
symposium on “Aerial Photographic Surveying and 
Mapping'^ (see Section M). On Tuesday, Section E 
will join Section O for a symposium on “Land Use.” 
On the morning of June 23 a session will be* held de¬ 
voted to “The Paleozoic Stratigraphy of New York.” 
In the afternoon there will be an excursion to points 
of special stratigraphic interest. On Wednesday 
morning, June 22, a symposium will be held on ‘Ttocal 


Physiography, Including Glacial Problems.” A field 
trip to be devoted to a study of phyeiography is also 
planned for Thursday. An all-day field trip is 
planned for Friday, June 24, to the Mohawk Valley 
and possibly to the Adirondacks. 

F. Zoology. 

F-1-Section F of the Association. 

Vice-president, Charles Zeleny; retiring vice- 
president, R. W. Hegnor; secretary, G. T. 
Hargitt. 

F-2—••Ecological Society of America. 

President, G. E, Nichols; secretary, Raymond 
Kionholz; council representatives, W. C. 
Allee and G. P. Burns. 

A session devoted to a symposium on “The Effect 
of X-Rays on Biological Life” is planned for Friday, 
June 24. Meral>crs of Section F are invited to send 
titles of papers which they are to present to the sec¬ 
retary of the section. Several half-day excursions to 
Junius, Jamesville and Selkirk are planned for June 
21, 22 and 23. On these occasions a number of in¬ 
formal talks on local fauna will be given. 

The Ecological Society of America plans meetings 
for the reading of papers and a number of field trips. 

G. Botany. 

G-1-Section G of the ABSociation. 

Vice-president, H. L. Shantz; retiring vice- 
president, E. D. Merrill; secretary, 8, F. 
Trelcaac. 

G-2—••Botanical Society of Amoricn, 

Pre.*iiden t, G. J. Poirce; secretary, S. F. 
Treleasc; council representative, I. F. 
Lewis. 

G-3—••Torrey Botanical Club. 

President, E. W. Sinnott; secretary, F. T, 
McLean; council representatives, D. T. 
MaeBougal and B. O. Dodge. 

G-4-1American Fern Society. 

President, W. R. Maxon; secretary, C. S. 
Lewis. 

Q“5-Syracuse Botanical Club. 

As customary, the programs for Section G will be 
arranged by the associated societies, Half-day field 
trips are planned for June 21 and 22 and an all-day 
field trip for June 23. 

The Botanical Society of America will hold a meet¬ 
ing along the lines usually followed in its summer 
meetings. There will be no program for -the reading 
of papers. Meetings will be largely field trips with 
a few demonstrations and perhaps round tables. 

The American Fern Society plana a number of field 
trips. 

IL Anthropology. 

H-1-Section H of the Associatios. 

Vice-president, C. H. Danforth; retiring vice- 
president, W. K. Gregory; secretary, 
C. E. Guthe. 
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A symposinm on **Far Eadtern Problems” is 
planned with Professor E. S. C. Handy and Professor 
Richard Thumwald taking part. 

L Psychology, 

I ..1 -Section I of the Association. 

Vice-president, W. B. Hunter; retiring vice- 
president, H. 8. Langfeld; secretary, J. E. 
Anderson. 

1*2-Upper New York Psychologists. 

The Upper New York Psychologists plan a two-day 
meeting in cooperation with Section 1 of the Asso* 
eiation. In addition several symposia are being or¬ 
ganized. A joint session with Section K on Tuesday 
afternoon will be devoted to a symposium on ‘‘Social 
Statistics.” Professor L. L. Thurstone will speak at 
this session. Other symposia are planned on "Mental 
Hygiene” and "Industrial Psychology.” 

Professor E. L. Thorndike, of Columbia Univer¬ 
sity, will deliver an address at a general evening ses¬ 
sion of the association on "The Psychology of Capi¬ 
tal.” Sessions of interest to some psychologists will 
be held by Section K, in connection with symposia on 
"Demand and Supply.” 

K, Mconomics, Sociology and Statistics. 

K-l-Section of the Association. 

Vice-president, W. P, Ogburnj retiring vice- 
president, G. C. Evans; secretary, Harold 
Hotelling. 

K--2-*The Econometric Society. 

President, Irving Piahor; secretary, 0. P. 
Roob ; council representative, W. A. 
Shewhart. 

On Thursday afternoon Section K will meet jointly 
with the Econometric Society, for a symposium on 
“Money and Capital,” at which Professor Irving 
Fiflher will preside. Dr. Carl Snyder, economist of 
the Federal Reserve Board; Professor T, N. Carver, 
of Harvard University, and others will take part in 
this symposium. In this connection it should be 
noted that Professor Edward L. Thorndike, of Co¬ 
lumbia University, will deliver a general address at 
an evening session of the association on the subject 
"The Psychology of Capital.” 

' Tuesday morning Section K will join with the 
#Eeonometrio Society for a symposium on "Demand 
and Supply.” Papers of mathematical interest will 
be given at this session. On Tuesday afternoon Sec¬ 
tion K will hold a joint session with Section I for a 
symposium on "Social Statistics,” at which time Pro¬ 
fessor L. L. Thurstone, of the University of Chicago, 
will deliver an address. 

On Wednesday morning Section K and the Econ¬ 
ometric Society will hold a session for papers on 
mathematical statistics. This session will bo followed 
by a report on collegiate mathematics needed in the 
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social sciences. On Wednesday afternoon sessions for 
additional papers on "Demand and Supply” will be 
held at Cornell University. An inspection of the ata- 
tistical laboratoiy of Professors Warren and Pearson 
will follow. 

L. Historical and Philological Sciences. 

D-1-Section L of the Association. 

Vice-president, W. G. Lelund; retiring vice- 
president, W. B. Munro; secretary. Com¬ 
mittee on History of Science, Joseph 
Mayer; secretary, Committee on Linguis¬ 
tic^ Leonard Bloomfield. 

Ir-2-New York Historical Association. 

President, D. R. Fox; A. C. Flick, correspond¬ 
ing secretary. 

Sessions of the New York Historical Association 
are being organized by Professor Dixon R. Fox, of 
Columbia University, for Tuesday. It ia hoped that 
in addition to these programs a session devoted to the 
"History of Medical Science in its Relation to Public 
Health” can be organized to commemorate the one 
hundredth anniversary of the founding of the Syra¬ 
cuse Department of Public Health. 

Following the Tuesday afternoon session, Professor 
Dixon R. Fox will deliver a general address before 
the association on the subject "Refuse Ideas and 
Their Disposal.” 

M. Engineering. 

M-l-Section M of the ABsociation. 

Vice-president, D. C, Jackson; retiring vice- 
president, D. S. Kimball; secretary, N. H, 
Heck. 

On Tuesday morning Section M will hold a session 
for a symposium devoted to "Industrial Engineering.” 
At this session Dr. D. A. Laird, Dr. Allan Mogenson, 
Dr. Myron Lee and others will give addresses. On 
Tuesday afternoon Section M will meet jointly with 
Section E (Geology and Geography) for a session 
devoted to "Aerial Photographic Surveying and Map¬ 
ping.” Dr. H. L. Cooke, of Princeton University, will 
take part in this symposium. 

On Tuesday evening, Dr. J. O. Penine, of the 
American Telephone and Telegraph Company, will de¬ 
liver a general address on "Television.” 

Several excursions and industrial trips are planned 
for members of Section M attending the meetings. 

K. Medical Sciences. 

N-1--—Section N of the Association. 

Vice-president, W. H. Park; retirim.g vice- 
president, H. T. Karsner; secretary, 
W. W. Cort. 

N-2—**Araorican Society of Bacteriologists (Central 
New York Branch). 

N~3—**Society for Experimental Biology and Medi¬ 
cine (Western New York Branch). 
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N-4—**Ainenca& Boentgen Bay Society, 

Presidentf licopcld Jaohee; secretary, B. F. 
Fondergrase; connoit representative, Bon^ 
aid Childs. 

K-15-Onondaga County Hedical Society. 

N-6-Syracuse Academy of Medicine. 

The program of Section N and its associated and 
invited societies promises to be much better than 
usual. Sessions will begin on Tuesday afternoon with 
a program arranged by Section N and will continue 
through Friday morning. 

Sessions of the American Society of Bacteriologists 
are planned for Thursday morning and afternoon and 
Friday morning. 

The program of the Society for Experimental Biol¬ 
ogy and Medicine will consist of sessions devoted to 
miscellaneous contributed papers and to other ses¬ 
sions for the reading of papers by invited speakers. 

It is planned also to have an authority on public 
health deliver one of the general evening lectures 
and to devote a session to the history of medical 
science in its relation to public health. These sessiom 
are planned to commemorate the 100th anniversary 
of the founding of the Syracuse Department of Pub¬ 
lic Health. A cholera epidemic was directly respon¬ 
sible for the founding of this institution.' 

0. Agrieulture. 

0-1-Section O of the Association. 

Vice-president, J. H. Oourleyj retiring vice- 
president, C. Q. Williams; secretary, P. E. 
Brown. 

0-2—*'American Society of Agronomy (North¬ 
eastern Section). 

Secretary, M. H. Cubhon. 

Section 0 plana meetings on Tuesday devoted to 
symposia on ^^Land Use.” It is proposed to consider 
the task of putting the diiferent classes of land to 
their proper uses, to focus attention to the idle land 


aituatiou and to develop e better tmderstaiidivigr p£ 
ih^ whole subject of land in its rdation to huitmn 
affairs. Special reports will be presented on the re¬ 
sults of Land Economic Surveys that have been in 
progress in several states during the past decade. 
Among the speakers will be Dr. Jacob G. Lipman, 
Dr. G. F. Warren, Dr. Henry G. Knight, Dr. Charles 
L. Roper, Dr. E, P. Weaver, Dr, Joseph S. Illick, Mr. 
Franklin D. Roosevelt, and Mr. L. R. Schoenmann. 
The session on Tuesday morning will be held jointly 
with Section E (Geology and Geography). The 
American Society of Agronomy will hold meetings 
in Geneva on Wednesday and in Ithaca on Thurs¬ 
day. Dr. U. P. Hedrick will deliver an address at 
Geneva on Wednesday morning on the subject, “Fifty 
Years of Research at Geneva.” Following a tour of 
the laboratories, papers will be given by H. J, Conn, 
R. W. Hofer, H. B. Tukey, M. T. Munn, C. B. 
Sayre, J. G. Horsfall and Richard Wellington. At 
Ithaca addresses will be g^ven by Cornelius Betten, 
T. L. Lyon, J. A. Bizzell, R. A. Emerson and B. G. 
Wiggans. Following an inspection of the field ex¬ 
periments of the departments of agronomy and plant 
breeding at Cornell a picnic supper will be held at 
Enfield Glen. 

Q. Education, 

Q-1-Section Q of the Association. 

Vice-president, 8. A. Courtis; retiring vice- 
president, Ernest Horn; secretary, W. L. 
Uhl. 

Section Q plans to hold a number of sessions de¬ 
voted to diaensBions of general education problems 
by men of national prominence. Dr. Edward L. 
Thorndike, Dr. J. G. Needham, Dr. E. R. Hedrick 
and others have indicated that they will participate 
in these discussions. Dr. Thorndike will deliver a 
general evening lecture using the title “The Psychol¬ 
ogy of Capital.” 



OBITUARY 


JOHN WESLEY YOUNG 

From time to time we are called upon to take an 
inventory, and to adjust ourselves as best we can to 
new and unexpected circumstances. 

Such a necessity arose when, on February 17, 1932, 
the notice was flashed across the country that John 
Wesley Young was dead. 

He was bom at Columbus, Ohio, November 17, 
1879, but spent much of his childhood and early 
youth, 1889-1895, at Baden Baden where his father 
was American consul. His mother, of French and 
German ancestry, was bom in Paris. Probably these 
facts account for the linguistic skill and felicity of the 


son. He graduated from Ohio State ITnivenuty ia 
1899, and then went to Cornell University where he 
completed his work for the doctorate in 1903, but on 
account of illness did not take his examination until 
1904. WhUe at Cornell he was not only on excellent 
student, but participated eagerly in various activities, 
especially in the newly founded graduate club, and 
had a wide circle of friends, from various walks of 
life. He was assistant at Cornell, 1902-1903; in¬ 
structor at Northwestern, 1903-1905; preo^tor at 
Princeton, 1906-1908; University of Illinois, lOOft- 
1910, and was made head professor at the Univexsity^ 
of i^sas, 1910. The following year he was ballad 
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to Dartmonth CoUesre^ where he oontitined throughout 
his life. 

The main feature of Young's activity was the 
breadth of his interest. He was receptive and sym¬ 
pathetic to any appeal that was genuine and sincere, 
had no respect for pomp and display, and was helpful 
and cooperative in every honest endeavor. 

The main contributions may be divided into three 
general categories, (a) research, (b) teaching, (c) 
organization, (a) Hie first interest was in groups, 
but rapidly widened to include geometry and particu¬ 
larly foundatious of mathematics. The most impor¬ 
tant are (1) his thesis on automorphis functions, (2) 
General theory of approximations by functions in¬ 
volving a given number of arbitrary parameters, the 
(3) Fundamental concepts of algebra and geometry 
(Macmillan, 1911), and the monumental work on 
Projective Geometry (Ginn and Company, 1910) with 
Professor Veblen, besides a number of other impor¬ 
tant articles in various mathematical periodicals, (b) 
In the teaching of mathematics he was always in¬ 
tensely interested and active; besides his uninter¬ 
rupted support of the Mathematical Association of 
America os member of the council, vice-president and 
president, he was chairman of the National Committee 
on Mathematical Requirements. This work took much 
of his time and energy for eight years and resulted 
in the appearance of a volume of 660 pages which 
will exercise a profound influence on the teaching of 
elementary mathematics for many years. In this con¬ 
nection he also exercised a helpful influence as editor 
of mathematical texts for two important publishers. 
He also served as chief examiner in mathematics for 
the College Entrance Examination Board for two 
years, and cooperated in several far reaching innova¬ 
tions. (c) During the last few years the financial 
status of the Association and of the American Mathe¬ 
matical Society has demanded a great deal of careful 
study. Professor Young was appointed chairman of 
the Committee on Funds for both organizations and 
had already brought considerable order and system 
into the situation and had plans for future develop¬ 
ment that promised definite relief. 

An active and fruitful service of over a quarter of 
a century has closed, and a cherished personality has 
become a memory. May those who are still active 
i^eive sufladent inspiration from his efforts to con¬ 
tinue with the same endeavor. 

ViRoiL Snyder 
RECENT DEATHS 

GiBORaE Sylvanus Moler, professor emeritus of 
physics at Cornell University and co-builder of the 


first commercial dynamo operated in the Western 
Hemisphere, died on May 20. He was eighty^ne 
years old and had retired from active service in 1917. 

Do. Thomas H. Gkonwall^ associate in physics at 
Columbia University, author of many papers on 
mathematics and the applications of mathematics in 
engineering and physics, died on May 9, in his fifty- 
fifth year. 

Brigadier General William Barclay Paesonr 
died on May 10, at the age of seventy-three years. Dr. 
Parsons was a nfember of the engineering staff in 
charge of the construction of the Panama Canal and 
was the builder of the Cape Cod Canal. He had been 
chairman of the board of trustees of Columbia Uni¬ 
versity since 1917. He was also a trustee of the New 
York Public Library and of the Carnegie Institution 
of Washington. 

Dr. Charles W. Richmond, associate curator of 
birds at the National Museum, died on May 17, at 
the age of sixty-three years. 

Harry H. Barrows, assistant chief of the Bureau 
of Agricultural Engineering of the U. S. Deport¬ 
ment of Agriculture, died suddenly on May 3. 

Dr. R. Bishop Canfield, since 1904 chief otolaryn¬ 
gologist of the University of Michigan Hospital and 
authority on tlio surgery of the ear, nose and throat, 
has been fatally injured in an automobile accident. 

Dr. John B. Minehabt, dean of the School of 
Pharmacy of Temple University, Philadelphia, died 
on May 10, at the ngc of forty-four years. 

The death is announced at the age of forty-four 
years of John Berdan Charicsworth, research asso¬ 
ciate in African ethnology at the Peabody Museum 
of Harvard University. Mr. Chariesworth held the 
Anthony Wilkins Memorial Studentship of the Uni¬ 
versity of Cambridge. Under his fellowship, and 
jointly for the Peabdy Museum, Mr. Charleeworth 
had completed a two years’ intensive study among the 
Basukuma, a Bantu tribe in Tanganyika Territory, 
Africa, south of Lake Victoria. It was on the return 
journey from this research that he died at sea of 
black-water fever. His collections and notes will go 
to the Peabody Museum. 

The death is announced of Sir W. Watson Cheyne, 
past-president of the Royal College of Surgeons of 
England, and consulting surgeon to King's College 
Hospital. 

The death is announced at the age of seventy-nine 
years of Charles Debierre, professor of anatomy at 
the Lille Medical School. 
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SCIENTIFIC EVENTS 


PRIMITIVE AREAS IN THE WASHAKIE 
NATIONAL FOREST IN WYOMING 

The Forest Service announces the formal approval 
and designation of two primitive areas within the 
Washakie National Forest in Wyoming. These will 
be known as the Glacier and the Stratified Primitive 
Areas, and contain 108,500 and 147,000 aorM, respec¬ 
tively. The latter-named tract is situated in the ex¬ 
treme northern part of the forest, in a country char¬ 
acterized by broad flat-topped plateaus, cut away in 
places by deep, narrow canyons. 

The Glacier Primitive Area lies on the east slope 
of the Continental Divide, or Wind River Range, 
near the central part of the Washakie Forest, and 
adjoins on the east the Bridger Primitive Area, con¬ 
taining 138,000 acres of land on the western slope of 
the Continental Divide. The two combined contain 
nearly 250,000 acres of rugged, mountainous land that 
can scarcely be surpassed for scenic grandeur and 
beauty. 

Glacier Primitive Area is within an extremely rough 
and rugged region, containing innumerable Alpine 
lakes and some of the largest living glaciers within 
continental United States. It is Uie home of the 
largest herd of mountain sheep left in Wyoming. Its 
mountains include Fremont and Gannett Peaks—^the 
two highest in the state. The canyons are extremely 
deep and precipitous. 

The Stratified Primitive Area has been built up of 
eruptive rook from the Mt. Washburn volcanic area, 
in the Yellowstone Park, and Lava Mountain, at the 
head of Wind River. This eruptive material has been 
laid down in horizontal strata which are unstable and 
break down irregularly, often resulting in step-like 
precipitous cliffs and buttes, separated by many nar- 
row valleys. 

The abundance and tameness of wild life lends charm 
to the surroundings. This is the chief summer rang© 
of the Wind River elk herd of about 1,500 head. Deer 
are also plentiful Mountain slieep and moose are 
often seen. The unit is also rich in the petrified re¬ 
mains of forests of earlier geologic times. Sections 
of petrified trees may be found in streams and ‘stand¬ 
ing petrified tree trunks may be seen elsewhere. 

The designation of these lands as primitive areas 
means that they will be retained virtually in their 
natural state, and no motor roads, summer homes, re¬ 
sorts or other forms of settlement will be permitted 
within their boundaries. These areas are adnpably 
adapted for the purpose for which they have been 
selected and will afford opportunities for present and 
future generations to visit and enjoy a. wonderfully 
scenic region unchanged by modem civilization. 


THR ANNUAL REVIEW OF BIOCHEMISTRY 

Thr first volume of the Annual Jtavisw of Biockom- 
ioify, published on May 3, is the introductory inunber 
of a new publication in the field of biochemistry. It 
is the purpose of the Boview to present for the use 
of biochemists, physiologists, agricultural, organic aud 
medical chemists, and scientists in related fields, an¬ 
nual and biennial surveys of the literature in biochem¬ 
istry. Thirty to thirty-five subjects of major interest 
will be reviewed. The work is of international author¬ 
ship, contributors having been selected from this ooub- 
try, Canada, Great Britain and continental Europe. 
The names follow: R. J. Anderson, M. L. Anson and 
A. E. Mirsky, W. R. Bloor, J. L. Bollman and F, C. 
Mann, L. R. Corecedo, J. B. Collip and D. L. Thom¬ 
son, Hons Fischer and F. W, Neumann, R. A. Gort- 
ner, L. J. Harris, M. Heidelberger, D. R. Hoagland, 
R. Hober, E. G. Holmes, N. N. Ivanov, P. Korrer 
and A. Helfenstein, H. D. Kay, P. A. Levene and 

A. L. Raymond, H. £. Lewis, J. M..Luck, Joseph 
Needham, J. Pamas, R. Robinson, W. C. Rose, 
L. Ruzicka, C, L. A. Schmidt, P. A. Shaffer and 
E. Ronzoni, C. P. Sherwin, A. T. Shohl, I. Smedley- 
MaoLeau, Arthur H. Smith, H. A. Spoehr, M. Ste¬ 
phenson, H. B. Vickery, E, Waldschmidt-Leitz, A. 
Windaus and R. Wurmser. 

The Beview is being published under the direction 
of an Advisory Committee consisting of C. L. Alsberg, 
D. R. Hoagland, J. Murray Luck (Chairman and 
editor) and C. L. A. Schmidt, and with the financial 
support of the Chemical Foundation. 

The first volume covers the literature of 1930 and 
1931 with the exception of several reviews which per¬ 
tain strictly to material published in 193L It is of 
730 pages and contains approximately 3,850 biblio¬ 
graphic references. The volume is published by Stan¬ 
ford University Press. 

THE SIGMA XI CHAPTER OF THE UNIVER-- 
SITY OF ILLINOIS COLLEGE OF 
MEDICINE 

Ths annual meeting of the Sigma Xi Chapter of 
the College of Medicine, Univemity of Illinois, was 
held on May 12. Fifteen members and twenty-two 
associate members were elected. 

Dr. F. R. Moulton, past president of the Notumal 
Society, was present and addressed the meeting. Dt. 
L. B. Wilson, national president, also gave an address. 
The Northwestern Chapter was represented by Pr. L. 

B. Arey, professor of anatomy, and president of the 
chapter. Professor E. S. Bastin repzeswted the XTwi- 
veraity of Chicago Chapter. 
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l%e jKoffiatific program waa: 

Stndiea on the Thyroid Gland/’ Dr. G. Zeehel. 

*'The HUtogenoeifl of the Valvular Lesions in Endo- 
earditis Lenta (Subacute Bacterial Endocarditis), Dr. 
B. H, Jaife. 

Eaoh year the Sigma Xi presents a prise to the stu¬ 
dent doing the most important research during the 
year. This competition is confined to undergraduates. 
The prise this year was awarded to Edgar A. 
Thacker—subject: '’For a Study of the Physiological 
Action of Irradiated Eigosterol.” 

The University of Illinois College of Medicine is 
the only independent chapter connected with a medi¬ 
cal college. There is, however, a similar organization 
at the Mayo Institute. The University of Illinois and 
the University of Minnesota are the only universities 
eaoh having two distinct chapters. 

The officers elected for the coming year are: 

Charles S. Williamson, Pre$ideni, 

W, J. B. Camp, Vice’president, 

Isadora Pilot, Tfcosurer. 

William H. Welker, Secretary, 

NATIONAL RESEARCH FELLOWSHIPS IN 
THE BIOLOGICAL SCIENCES 

The second and final meeting of the Board of Na¬ 
tional Research Fellowships in the Biological Sciences 
for the award of 1932-33 appointments was held in 
Washington on April 28 and 29. In addition to the 
el^en reappointments and twelve new appointments 
voted at Uie February meeting, nineteen further re¬ 
appointments and twenty-four first appointments 
were made at the current meeting, as follows: 

Reappointments 

For domestie study —^Baebus, Myron P., agriculture; 
Bayroff, Abram G., psychology; Carpenter, C. Ray, psy¬ 
chology; Clarke, Alfred E., agriculture; Claus, Walter 
D,, zoology; Craig, Lyman C., Eoology; Dexter, Stephen 
T., agriculture; Garvey, Chester B., psychology; Hol- 
laender, Alexander, botany; Lammerts, Walter K, bot¬ 
any; Leonard, Samuel L., zoology; JdcClintock, Barbara, 
botany; Nelson, Warren O., zoology; Saeger, Albert C., 
botany; Snell, George D., zoology; Stone, Raymond G., 
soology;; Zsohelle, P. P., Jr., botany. 

For study abroad—Graubard, Marc A., zoology; 
Valentine, J. Manson, zoology. 

New Appointments 

For domostie study —^Bond, R. M., zoology; Boughton, 
D. OL, agriculture; Burkholder, P. B., botany; Oaaida, 
lU agriculture; Drayton, F. L., botany; Fry, G. A., 
peychology; Glass, H. B., zoology; Horton, G. P., psy- 
ejkblogy; Jaekson, Theodore A., psychology; Kaufmann, 
botax^; Kerr, Thomas, botany; Miller, E. 6» 
HorSh, J. E., psychology; Phelps, Austin, 
io«4ogy; Biley, H. P., botany; Schutot, H, J. P., psy- 


ehology; Shaw, Lather, agriculture; Smith, William K., 
agrieolture; Taylor, G. W., zoology; Tharp, W. H., 
agriculture; Wolfe, J, B., psychology. 

For study abroad —Mandelbaum, Hay, anthropology; 
Smelser, G. K., zoology; Wald, George, zoology. 

THE AMERICAN ACADEMY OF ARTS AND 
SCIENCES 

At the annual meeting of the American Aeademy 
of Arts and Sciences held at Boston on May 11, the 
following new fellows were elected in the scientific 
classes: * 

doss I—Mathematical and Physical Sciences 

Clarence Raymond Adams, Brown University. 

Albert Arnold Bennett, Brown University. 

Glennon Gilboy, Massachusetts Institute of Technology. 

Albert Haertlein, Harvard University. 

Einar Hille, Princeton University. 

Ralph Bestieaux Lawrence, Massachusetts Institute of 
Technology. 

Kenneth Lamartine Mark, Bimmons College. 

Walter Cecil Sehumb, Massachusetts Institute of Tech¬ 
nology. 

David Vernon Widder, Harvard University. 

Class II—Natural and Physiological Scicnoea 

Joseph Charles Aub, Harvard Medical School. 

Franklin Greene Balch, Boston. 

Elliott Carr Cutler, Harvard Medical School. 

Frederick Kuhne Morris, Massachusetts Institute of 
Technology. 

David Bapi>ort, Tufts College. 

Ralph Hartley Wetmore, Harvard University. 

Foreign Honorary Members . 

Frederick Orpen Bower, Ripon, England. 

Kingo Miyabe, Sapporo, Japan. 

Albert Charles Seward, Cambridge, England. 

The following officers were reelected: 

President, Jeremiah D. M. Ford. 

Vice-president (for Class I), Harry M. Goodwin, 

Viee’president (for Class II), Walter B. Cannon. 

Vice-president (for Class HI), Edwin F. Gay. 

Vice-president (for Class IV), Charles B. GuUck. 

Corresponding Secretary, Tenney L. Davis. 

Becording Secretary, Walter E. Clark. 

Treasurer, Ingersoll Bowditch. 

Xibvariofi, Alfred 0. Lane. 

Sditor, Herbert V. Neal. 

PORTRAIT OF PROFESSOR HUBER 

Db. G. Carl Huber, professor of anatomy, director 
of the anatomical laboratories and dean of the Gradu¬ 
ate School of the University of Michigan, was honored 
in special eeremonies by the students, friends and col¬ 
leagues, on May 16, when a portrait in oil of himself 
was presented to the university. 

Dr. Frederick G. Novy on behalf of the donors in 
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presenting the portrait stated in part: ‘nYe are gath¬ 
ered here to honor one who has sesrved his alma mater 
long, faithfully and efficiently. Conspicuous as a 
teacher and adviser, investigator and administrator, he 
has won recognition for himself and honor for the 
university. Prom the beginning of his career, as I 
have known from personal contact, Dr. Huber has 
been guided by the spirit of research, the uncompro¬ 
mising ideal of the investigator. The elaborate studies 
which he has pursued in his chosen field of histology 
and embryology have enriched our knowledge and 
have brought him well deserved recognition among 
his fellow workers.” 


Dr, Alexander Grant Ruthven, president, accepted 
the portrait on behalf of the university. The paint¬ 
ing, an excellent likeness of Dr. Huber, is the work 
of Gari Melchers, the New York artist who was called 
to Ann Arbor almost twenty years ago to prepare the 
portrait of Dean V. C. Vaughan. 

The event marked the forty-fifth anniversary of the 
graduation of Dr. Huber from the university and 
also the forty-fifth year of continuous service as a 
teacher in the Medical School. The gift was made 
possible through the contributions of students from 
each of the medical classes that have studied under 
Dr. Huber, colleagues and friends. 


SCIENTIFIC NOTES AND NEWS 


The Kelvin Medal of the British Institute of Civil 
Engineers for 1932 was presented to the Marcheso 
Quglielmo Marconi by Lord Rutherford on May 3. 

The University of Cambridge has arranged to con¬ 
fer the honorary degree of LL.D. on Sir William H. 
Bragg, director of the Royal Institution, London. 

Dr. E. D. Merrill, director-in-chief of the New 
York Botanical Garden, was elected an honorary 
member of the German Botanical Society at its fiftieth 
anniversary meeting in Berlin on May 18. The two 
other American botanists who have received this 
honor are Dr. Asa Gray and Dr. Roland Tliaxter. 

On the occasion of the annual Members' Day of the 
New York Zoological Society, a white oak tree was 
planted near the Elephant Walk in honor of Dr. Wil¬ 
liam T. Hornaday, director emeritus of the Zoological 
Park. It was presented by Hermann W. Merkel, gen¬ 
eral superintendent of the Westchester Park Commis¬ 
sion. Dr. W. Reid Blair, director of the park, ac¬ 
cepted the gift. Prior to the garden party, the an¬ 
nual luncheon of the board was held in the adminis¬ 
tration building. Dr. Charles H. Townsend, director 
of the New York Aquarium, received a bronze statue 
of a Townsend fur seal in recognition of his thirty 
years of service at the aquarium. The bronze was 
executed by James L. Clark, sculptor-taxidermist of 
the American Museum of Natural History, 

Professor L. M. Dennis, head of the department 
of chemistry, Cornell University, will become pro¬ 
fessor emeritus at the close of the academic year in 
June. He became instructor at Cornell in 1887 and 
head of the department in 1903. 

After the retirement of President John Grier Hib- 
ben in Juno, Dr. Luther Pfahler Eisenhart, professor 
of mathematics and dean of the faculty at Princeton 
University, will be largely responsible for the internal 
administration of the university, in accordance with 


the by-laws which provide that whenever the president 
of the university is absent the dean of the faculty 
shall take his place. Edward Dickinson Duffield, 
president of the Prudential Life Insurance Company 
and a life trustee of the university, will be acting 
president. 

Dr. Jambs Ewing has been appointed director of 
Memorial Hospital for the Treatment of Cancer and 
Allied Diseases by the Board of Managers, in full 
charge of all its departments and activities. The ap¬ 
pointment will take effect on July 1. 

At the New Orleans meeting the House of Delegates 
of the American Medical Association elected Dr. Dean 
Lewis, professor of surgery at the Johns Hopkins 
University and surgeon-in-ohief of the Johns Hopkins 
Hospital, to the office of president-elect. He succeeds 
Dr. Edward H. Cory, of Dallas, Texas, 

Dr. Q. Canbt Robinson, director of the New York 
Hospital and Cornell Medical CoUege Association, 
was elected president of the Association of American 
Physicians at its recent annual meeting. Dr. James 
H. Means, Jackson professor of clinical medicine in 
the Harvard Medical School, was reelected secretory. 
The next annual session will be held at Washington, 
D. C. 

At the annual meeting of the American Physio¬ 
logical Society on April 29, Dr. Amo B. Luokhardt, 
of the University of Chicago, was elected president, 
and Dr. Frank C. Mann, of the Mayo Foundation, 
was elected secretary. The next annual session will 
be held at Cmoinnati, probably in April, 1033. 

Dr. William deB. MaoNiBbir, Kenan research pro¬ 
fessor of pharmacology at the University of North 
Carolina, was elected president of the American 
Pharmacological Society at the recent annual meeting 
in Philadelphia. 
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Db. J* M* Hansel^ formerly flenior geologist with 
the Wisoonsin Geological Survey^ has accepted a 
position with the Arkansas Geological Survey as 
assistant to George C. Branner, state geologist. 

Dr. William B. Brierley has been appointed pro¬ 
fessor of agricultural botany at the University of 
Heading, England, in succession to Professor J. Per- 
cival who is retiring next September. Since 1918 Dr. 
Brierley has been head of the department of mycology 
in the Institute of Plant Pathology at the Rothamsted 
Experimental Station. 

Dr. W. D. Urry, at present fellow at the Johns 
Hopkins University, has been given a researcli fellow¬ 
ship at the Massachusetts Institute of Technology by 
an anonymous donor, to enable him to continue his 
investigations regarding the geological age of min¬ 
erals through a study of their radioactive and rare 
gas contents. Dr. Urry will also collaborate with a 
group of investigators from the Massachusetts Insti¬ 
tute of Technology, Harvard University and the U. S. 
Department of Agriculture in studies of the composi¬ 
tion of the atmosphere at high altitudes with refer¬ 
ence to chemical composition, occurrence of dust, 
spores, larva, bacteria and their significance. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has given to Dr. Bernhard 
Steinberg, director of laboratories and department for 
medical research of Toledo Hospital, Ohio, a grant 
for the continuation of the experimental work on pro¬ 
tection of the peritoneum against infection. The com¬ 
mittee had previously given him two other grants for 
the work on peritonitis. 

Among Americans who will attend the meeting of 
the International Congress of Mathematicians to be 
held in Zurich, are Dr. David Eugene Smith, pro¬ 
fessor emeritus of mathematics at Teachers College, 
Columbia University, and Dr. W. A. Hurwitz, pro¬ 
fessor of mathematics at Cornell University. 

Dr. AleS HrdliCka, of the U. S. National Museum, 
sailed on May 18 for Kodiak, Alaska, to continue his 
anthropological work in the Behring Sea region. 

Dr. Wilton M. Krogman, of Western Reserve 
University Medical School, will be this summer at 
the head of an anthropological expedition to study 
Seminole Indians in Oklahoma under the auspices of 
the Rockefeller Foundation. 

The Carnegie Institution, cooperating with Duke 
University and the University of Michigan, has sent 
an expedition to Yucatan to investigate biological 
problems. The members are A. S. Pearse, ecologist; 
F. G, Hall, physiologist; Edwin P. Creaser, oarcinolo- 
gist, and WiUiam G. Steere, botanist. The party 
sailed from New Orleans on May 31 for Progreso and 


will return about September 1. Work will bo deme at 
Chiohen-ltsa, Campeche and Merida. 

Dr. Frederick L. Hoffman, consulting statistician, 
of Wellesley Hills, Massachusetts, expects to sail from 
Montreal on June 3. He is going abroad chiefly in 
connection with his cancer research studies with par¬ 
ticular reference to the dietary and nutritional aspects. 

J. M. Stagg, leader of the British Polar Year Ex¬ 
pedition which will spend next winter at Fort Rae 
in the North West Territory, left Southampton on 
May 14, in the S. S. Alaunta. He was accompanied 
by A. Stephenson. The remainder of the party, 
Messrs. W. Morgans, P. A. Sheppard, W. A. Grin- 
sted and J. L. Kennedy, sailed in the Aurania a week 
later. 

At the request of Professor W. L. Bragg, his com¬ 
ing to Cornell University as non-resident lecturer on 
the George Fisher Baker Foundation has been post¬ 
poned from next fail until a later date. 

Professor Philip A, Shaffer, of the biochemistry 
department of Washington University, St. Louis, has 
been invited to deliver the Herzstein medical lectures 
at the University of California for 1932. 

Dr, W. F. G. Swann, of the Bartol Research 
Foundation; Dr. Saul Duahman, of the General Elec¬ 
tric Company; Professor Debye, of the University of 
Ijeipzig, and Professor Charles A. Kraus, of Brown 
University, are the special lecturers this summer in 
the department of physics of the University of Illi¬ 
nois. 

The Stephen Walter Ranson lecture at Northwest¬ 
ern University Medical School, given annually un¬ 
der the auspices of the Phi Beta Pi Fraternity, was 
delivered on May 6 by Dr. Edgar Allen, professor of 
anatomy and dean of the School of Medicine at the 
University of Missouri. The title of the lecture was 
“The Internal Secretions of the Ovaries.^' 

Dr. Linus Pauling, professor of physical chem¬ 
istry at the California Institute of Technology, gave 
a John Howard Appleton Lecture at Brown Univer¬ 
sity on May 2, His subject was “The Resonance of 
Molecules among Several Electronic Structures.” 

The Linaore Lecture of the University of Cam¬ 
bridge was given by Dr. J. J. R. Macleod, regius pro¬ 
fessor of physiology at the University of Aberdeen, 
on May 6. 

The Halley Lecture of the University of Oxford 
for 1932 was delivered at the University Museum on 
May 19, by Professor E. A. Milne, Rouse Ball pro¬ 
fessor of mathematics and fellow of Wadham Col¬ 
lege. His subject was “The White Dwarf Stars.” 
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PiK>iiV390fi Bastai, appointed to a chair of pathol¬ 
ogy at the University of Florence, recently delivered 
the Inaugural lecture of his course, taking as hia sub¬ 
ject “Anemia Due to Lack of Hormones.” 

On April 26 the District of Columbia Chapter of 
the Society of Sigma Xi held its annual meeting and 
dinner. Three newly elected members were presented 
to the chapter. These were Dr. Charles G. Abbot, sec¬ 
retary of the Smithsonian Institution; Dr. Ray 8. 
Bassler, curator of geology in the U. S. National Mu¬ 
seum, and Dr. William A. White, superintendent of 
the St. Elizabeths Hospital. Each responded with an 
account of research activities in which he was par¬ 
ticularly interested. Dr. Abbot discussed some of the 
recent advances in the methods of measuring distances 
and magnitudes of the spiral nebulae. Dr. White 
presented an account of the developments in the study 
of the mind. Dr. Basslcr described the geological 
record which he has developed at the National Mu¬ 
seum. 

Durinq May and the first week in June a course of 
four lectures under the auspices of the California 
Academy of Sciences on the general subject of “The 
Beauties of Nature” are being given in the auditorium 
of the Pacific Gas and Electric Company, San Fran¬ 
cisco. The titles and lecturers are: “Our National 
Park System; What the Federal Government is do¬ 
ing to conserve and make known the Beauties of 
Nature,” by Col. John R. White, superintendent of 
the Sequoia and General Grant National Parks; 
“Western American Scenery as exemplified in our 
National Parks,” by Francis P. Farquhar, vice-presi¬ 
dent of the Sierra Club; “Off the Track in Central 
America; the History, the Peoples and the Natural 
Beauties of those Little-known Countries,” by John 
MaJeom Nicol, mining engineer and traveller; “Spiri¬ 
tual Values in Appreciation of Nature,” by Dr. John 
C. Merriam, president of the Carnegie Institution of 
Washington. Each of the first three lectures will be 
illustrated by stereopticon slides and moving pictures. 
These are the first of a course to bo given annually 
on “The Beauties of Nature” by the academy, and for 
which a friend of the academy has provided a per¬ 
manent endowment of $10,000. 

The BrirMh Medical Journal reports that it has 
been decided to form a museum in connection with 
the Centenary Meeting of the British Medical Asso¬ 
ciation, and the arrangements have been entrusted to 
the special Museum Committee, constituted as follows: 
Sir Arthur Keith (chairman); Dr. D, Evan Bedford, 
Dr. A. B. Bratton, Dr. R, G. Canti, Dr. E. FfoUiott 
Creed, Dr. Sydney H, Daukes, Dr. J. G. Gre^field, 
Dr. H. K. Graham-Hodgson, Dr. Donald Hunter, Mr. 
P. H. Mitchiner, Dr. John 0. Oliver, Mr. Thomas Q. 
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Steyens, Mr. 0. P. G. Wakeley. The lionorary s^cre- 
taiies are Mr. Mitohiner and Dr. Oliver. It has been 
decided to group the museum into the following sec¬ 
tions, each under the arrangement of the member 
named, to whom all communications as to exhibits in 
the appropriate section should be addressed. Medi¬ 
cine (with diseases of children and orthopedics), Dr. 
Hunter; Surgery, Mr. Wskeley and Mr, Mitohiner; 
Obstetrics and Gynecology, Mr. Stevens; Neurology 
(with mental disorder), Dr. Greenfield; Pathology 
and Bacteriology, Dr. Bratton; Radiology, Dr. 
Graham-Hodgson; Tropical Medicine^ Dr. Daukes, 
and Otolaryngology. 

The New York Hospital-ComeU University Med¬ 
ical Center covering three entire blocks along the East 
River between Sixty-eighth and Seventieth Streets, 
which has been under construction since the autumn 
of 1929, will open on September 1. The present New 
York Hospital, the Lying-in Hospital and the Man¬ 
hattan Maternity and Dispensary will close their 
present plants about August 1 to move into the new 
center. Cornell University Medical College will begin 
to move at the end of the present school term in June 
and will open the fall term in the new buildings on 
September 29. More than half of the 1,000 beds in 
the hospital will be ready for occupancy at the outset. 

Cultural institutions in Peiping prepared to wiri- 
come in May the Sino-Swedish expedition to central 
Asia, which returned after five years of exploration 
and observation in the Kansu, SinJdang and Mon¬ 
golia. The expedition left Peiping in 1927 with Dr. 
Sven Hedin and Dr. Hsu Ping-ebang as leaders, and 
has since been carrying out excavations on a large 
scale in the Lama territory, in little known parts of 
the Gobi Desert and in Chinese Turkestan. 

The Univmsity of California has accepted the gift 
of W. H. Kellogg^s Arabian horse ranch near Pomona, 
and a $600,000 endowment, and has agreed to carry 
on for two-seore years the work of the donor. The 
undertaking is expected to finance research work in 
animal genetics and at the same time^ through surplus 
of increase, help to stock ranches and stables with a 
finer breed of saddle horses than the West ever has 
known, 

A GIFT of $32,600 has been made from the 
monwealth Fund, to Columbia University for research 
into the causes of dental deeay. 

Colby College has received a gift of more than 
200 volumes in the field of geology from George Otis 
Smith, of the class of 1803, formerly diieetdr of the 
U. S. Geological Survey. They will he known as 
“The George Otis Smith CoUeoticiii in Gbology^ ai4 
form a nucleus for a reaearoh library in thia anhgasl, 



A 0}0OO-«m fbmt l«hariitary for forestry research 
and tf]l«riinental Work has been eetobliahed by the 
Forest Berviee near Westwood, California, in the 
Lassen National Forest. This experimental forest is 
the first of the kind to be established in California. 
It will be under the supervision of the California 
Forest Experiment Station. 

Mu$mm News reports that the Rothschild collection 
of 280,000-300,000 bird skins from the Tring Mu¬ 
seum has been purchased for the American Museum 
of Natural History, New York The collection covers 
the field of European and Asiatic bird life. It is ex¬ 
pected to fill out the American Museum oollectionf 
which already contains about 500,000 specimens. The 
Rothschild oollection includes a large number of typo 
specimens. 

Thjb addition of Wonder Lake and other areas to 
Mount McKinley National Park has been announced. 
Mount McKinley Pai^ is the farthest north of the 
national parks of the United States, and contains the 
highest mountain on the North American continent. 
It rises higher from its base than any other mountain 
in the world, not excluding the Himalayas. The total 
height of the great peak is 20,300 feet, and on its 
north and west sides it rises abruptly from a tundra- 
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covered plateau only 2,500 to 3,000 feet above aea- 
leveL Mouiit McKinley rises 17,000 feet above tiin- 
beriine, and for two thirds of the way down from its 
summit it is enveloped in snow throughout the year. 
Closely rivaling scenic Mount McKinley as a spec¬ 
tacle are the great herds of caribou and Dali riieep 
that roam ilte park area. Indeed, it was mainly to 
afford these animals protection that the national park 
was established in 1917. The inclusion in the park 
of the Wonder Lake area, lying to the northwest, is 
important from three main standpoints: From this 
area may be obtained the moat advantageous view of 
the great mountain obtainable anywhere in the park; 
the lake shore affords the best location for the estab¬ 
lishment of a tourist center within the park, with 
hotel and other facilities, and its lowlands provide 
excellent pasture for the park’s wild animals, as well 
as affording them protection from hunters during the 
winter season when these animals migrate to the low¬ 
lands. Good fishing also is available at Wonder Lake, 
and boat trips can be developed for those not wishing 
to take the longer, more laborious pack trips. On the 
east the park boundaries are extended so as to make 
the west bank of the Ncnana River, for all practical 
purposes, a natural boundary line for the park. The 
total area of the park with the recent additions is 1,- 
939,493 acres. 
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DISCUSSION 


THE POSSIBLE CHEMOTACTIC EFFECT OF 
THE SALIVARY SECRETIONS OF 
CERTAIN INSECTS UPON 
MICROFILARIAE 

In his valuable report upon Onchocerca investiga¬ 
tions in Guatemala,^ Strong states that three species 
•of a Busimnlium fiy are concerned in the transmission 
*of Onchocerca caecutiene and that if one of these 
flies ^'is allowed to bite on the face of an infected in- 
^vidual, there are found on examination of the 
l>lood in the abdomen many more microfilariae than 
are encountered in the direct examination of the skin, 
Intt, in a ease where a previous examination of a 
aeotion of the ftkin of the face has shown no micro- 
fflariae, if a second section is made through or very 
near the spot where a fly has just bitten, very large 
nnmbers of mietnfllatiae (over one hundred) may be 
found in it Very dearly the fly usually produces 
in some way during feeding a oonoentration of the 
mierofilariae about the point of the bite, many of 
wt^ieh it imbibes.” Strong then cells attention to the 
liuMsfuiiiBSS of this phenomenon in diagnoses where 

1 Nam Nngkmd JanmaH of Medicine, Vol. 204, p. 916, 
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the microfilariae are present only in very small num¬ 
bers. 

A similar phenomenon was observed by Ashburn 
and myself during our investigations of the develop¬ 
ment of the microfilariae of Filaria phUippinensis in 
the Philippines during 1907 and reported in the 
Philippine Journal of Science, Volume 11, No. 1, of 
that year. This microfilaria, which we regarded to be 
a new species, but which is now generally considered 
to be identical with the microfilaria of Wuchereria 
banorofti, possesses no periodicity and usually occurs 
in the blood in very small numbers. In investigating 
the development of this microfilaria in the mosquito, 
Cidex quinquefaaciatus, we noted that blood ingested 
by the mosquito contained many more microfilariae 
than we could find in approximately the same amount 
of blood obtained from the patient. Regarding this 
we stated: 

One of the earliest observations to be made in study- 
ing infeeted mosquitoes is one relating to the number 
of filaiiae ingested. In some manner, concerning whidi 
it is possible to eonatrnct interesting hypotheses, the 
mosquito manages to get from the body of the patient 
40 to 50 or more times as many filariae as it is possible 
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for UB to obtain in a similar amount of blood from a 
needle prick. Tboa, in good thick imears under 22 
millimeter (i-ineh) cover glaases, we will usually find 
but one or two, and oftentimes no iilariae. In the blood 
from the stomach of a mosquito which has recently bit¬ 
ten, the amount of blood usually appears to be less than 
in these thick cover-slip preparations, but it is nearly 
always possible to find from 40 to 80 filariae, and it has 
occurred to us that this fact might have a practical 
value in examining cases of suspected filariasis in which 
the parasites are so fow in number as readily to be 
missed. It might be of use in revealing embryos in the 
blood of eases of elephantiasis, where the filariae, though 
believed to be present, are seldom found. We have not 
had an opportunity to put our suggestion into practice 
except on our last four cases of known filariasis, in all 
of which the result has been as stated. 

So far as is known, this observation regarding the 
phenomenon described has not been confirmed by 
otlier workers, but it would appear to merit further 
study, both from the standpoint of scientific interest 
and practical diagnostic importance. In view of the 
fact that the same phenomenon occurs in Onchocerca 
infections, it is probable that it also occurs in other 
conditions in which parasites are transmitted by blood¬ 
sucking insects. 

Chas. F. Cbaio 

Department or Tropical Medicine, 

School op Medicine, 

Tulane University 

AINU PITS IN THE KURILE ISLANDS 

In the summer of 1931 I had an opportunity to visit 
the largest of the Kurile Islands, Etorofu. Arriving 
there on August 3 at a small village called Rubetsu, 
our party proceeded to cross the island on foot, col¬ 
lecting on the way. That evening at dusk we came 
to the Pacific Ocean and chanced upon some Ainu 
pits. At that time we only found a few broken pieces 
of pottery. 

The next day, while hunting for new specimens of 
spiders, a slight exposure of shell near one of the Ainu 
pits was found. Upon investigation at a near-by vil¬ 
lage of Toshimoe, we found that these mounds had 
never been opened. 

After digging in these mounds for two days we 
found a large quantity of pottery—mostly broken 
pieces and one complete vase with a good bear de¬ 
sign. Several bone tools were also found, one a 
TJ-shaped instrument made from whalebone, the use 
of which has not been determined. As far as known 
this is a new find and not recorded from any other 
mound in Japan. The shells were found under twelve 
to eighteen inches of soil. The heap was to the north 
of the pits and had probably been thrown there from 
the doorways of the huts. 


The age of the finds is an extremely difflonlt matter 
to determine. All evidence points to a stone age 
period, but as the Ainu, in isolated places, continued 
to use stone after contact with the Japanese th^ age 
can not be determined. A safe estimate would place 
the date at no more than five hundred years ago. The 
pottery designs are typical of the Ainu art, though 
less ornate than those found at other places in 
Hokkaido and the Kuriles. On the eastern coast of 
Etorofu at Wannippu there are many Ainu pits, and 
in a trip of less than five miles over forty pits were 
counted. 

The larger part of this material is now in the 
Hokkaido Imperial University at Sapporo, where 
other valuable finds have been placed. A detailed 
study with drawings of it will be made this coming 
year. 

Miles L. Peelle 

Department or Zoology, 

Hokkaido Imperial University, 

Sapporo, Japan 

THE JESUIT FOURTH VOW 

In view of the statement of Dr, Jose F. Nonidez in 
Science for May 6, pp. 488-489, it will be of interest 
to the readers of this journal to know the precise 
wording of the fourth vow taken by some of the mem¬ 
bers of the Society of Jesus (the Jesuits). The Latin 
text is: ^‘Insuper, promitto specialem obedientiam 
Summo Pontifiei circa missiones, prout in iisdem lit- 
teris Apostolicis et Constitutionibus continetur.^’^ 
(Constitutiones Societatis Jesu, Pars V, Caput III, 3; 
1869 Ed., I, 78). Translated this is: “Besides, I 
promise special obedience to the Supremo Pontiff in 
regard to the missions, according to the content of 
the same Apostolic Letters and Constitutions (t.e.> 
Papal Letters of Approbation and Constitutions of 
the Society of Jesus).” It is obvious that this vow 
is implicitly contained in the third of the immediately 
preceding three religious vows which Dr. Nonides 
rightly says are unobjectionable, and that it only 
stresses a point of religious obedience, the substance 
of which is common to all religious orders that en¬ 
gage in missionary activities. It is of purely spiri¬ 
tual import, and does nothing more than express a 
readiness to go anywhere in the world on missionary 
duty if the Pope should so commands 

James B. Magelwane, 6.J. 

INDEXES OP BIOLOGICAL ABSTRACTS 

The Board of Trustees of Biological Ahatracta is 
now in position to assure readers of Biological Ah^ 
atracta that the editorial and publication difficulties 
that have stood in the way of prompter issuance of 
the indexes have been overcome, through a grant for 



the purpose % the BeefeefeUer Fotmdation. The in¬ 


dex of Volume 2 will be mailed in the fall, and the 
others will follow ae rapidly as the necessary editorial 
work con be accomplished. With the indexes of the 
earlier volumes completed, each subsequent index 
should be available reasonably promptly after com- 


m 

pletion ^f the corresponding volume* Specific an- 
uouneementB will be made from time to time in eius 
rent numbers of Biological Ahatracta, 

C. E, MoClunq, 
Preaidenl, Board of Trustees, 
Biologicdl Abstracts 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF COLOR FILTERS IN 
COLORIMETRIC ANALYSIS 

It is a common difficulty in colorimetric work to 
encounter conditions in which a color match between 
a solution of an unknown and one of a pure sub¬ 
stance is very imperfect. Although in recent years 
more and more use has been made of limiting the 
portion of the visible spectrum used for this work, it 
is probable that not enough workers realize the ad¬ 
vantages to be gained by such limitations or the ease 
of their application. Among recent methods utilizing 
selected portions of the spectrum can be mentioned 
those described in the articles of Kennedy, Flcsche 
and McClendon, Gregory and Pasooe, Folin and 
Malmros, Cavett and Armstrong. 

Kennedy^ made a careful spectrophotometric study 
of blood solutions, and on the basis of the study 
advocated the use of a light filter for the determina¬ 
tion of hemoglobin as carbonyl hemoglobin, using a 
^^neutral grey” filter as a standard. Flesche and Mc¬ 
Clendon* used the same light filter, but employed the 
Newcomer glass as a standard. 

Gregory and Paseoe* made a careful speotropho- 
tometrio study of the color produced by the reaction 
of bile salts with furfural in sulfuric acid of a definite 
concentration, and determined the most marked 
absorption band of the resulting product. They then 
obtained light of the same wave-length as that 
absorbed in this band by means of a neon lamp and 
appropriate color filters. 

The above methods employing light approximating 
monochromatic represent undoubtedly the best method 
for obtaining a color match between two colored solu¬ 
tions, since no other substance with absorption in 
other regions can have any effieot on the color match 
obtainable. However, a speotrophotometrio analysis 
of the colors produced by a given reaction requires 
Bpesial equipment not available to all research work¬ 
ers, and certainly not available to many clinical 
laborutories. As will be shown, excellent results can 

i % P. Kezmedy, Am, J, Physiol, 78: 66, 19^6; ibid., 
79t 1927. 

t ^ A Flesche and J. F. McClendon, 8oe, Svp. Biol 
UsA 29 : 791 , 1929 . 

tu Qmgory and T. A. Pasooe, /. Biol Cham,, 883 
^ 1929 . 


be frequently obtained without tiio use of a laborious 
technique. 

Bausch and Lomb was unable to produce a glass 
that would give the same spectrum as does acid 
hematin. A divergence of the curves given by the 
glass and by the solution was encountered in the 
longer wave-lengths. A good match was obtained by 
blocking out the longer lengths with a blue glass 
filter. Armstrong^ found that use of this same blue 
glass allowed a good match of colors in his method 
for the determination of fluorine. In these cases, 
while careful studies were made of tho absorption 
spectra involved, it was not found necessary to use 
monochromatic light, the mere shutting out of one 
end of the spectrum being sufficient restriction. 

Folin and Malmros^ were troubled by contamina¬ 
tion of the blue color of colloidal ferric ferrocyanide 
by varying amounts of potassium ferricyanide. The 
latter substance absorbs rays at the short end of the 
spectrum, while the Prussian blue absorbs the longer 
rays. The authors mentioned found by trial that 
they obtained a close match of the two fields when 
the amount of light of short wave-length was out 
out or decreased by transmission through yellow 
paper. In this laboratory, when their method is used 
it is found more convenient to block out violet and 
blue rays by passage of the light through a jar of 
potassium ferricyanide solution or of picric acid solu¬ 
tion. 

Recently workers in this laboratory have adopted 
the following simple procedure when difficulty is en¬ 
countered in securing a color match between an un¬ 
known mixture, as blood or urine, and a standard 
pure solution. Results have been excellent. Cavett* 
employed this method, finding that a color filter gave 
a much better match between standard and unknown 
in Hanke and Koessleris analysis for histidine. Other 
workers are now using filters in procedures to be 
described in future papers. 

Carry out the color reaction with a fairly strong 
pure solution on the substance for which analysis is 
to be made. Pour the resulting solution in a flat- 

^W. D. Armstroag, 8oe. Sxp, Biol hfed., 29 j 414, 
1932. 

«0. Folia and H. Malmros, J, Biol Chem,, 83: 115, 
1929. 

• j. W, Oavett, /. Biol Chsm,, 96: 336, 1982. 
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Bided vessel, and examine its absorption spectrum by 
means of a simple hand spectroscope, using the same 
light source later to be used for the colorimeter. 
Dilute the solution, and inspect again. Note the 
region of the spectrum in which the maximum change 
of absorption occurs. Next examine, with the same 
light source, several light filters or solutions of various 
chemicals, until one is found which transmits light 
in the region of absorption by the above solution, but 
which absorbs as completely as possible all other light. 
Superimposition of the filter and the strong standard 
solution should shut out practically all visible rays. 
If the color filter finally adopted is of glass or other 
solid material, it can be placed over the eyepiece of 
the colorimeter, cut to fit inside the ocular tube of the 
colorimeter, or placed over the source of light. If the 
color filter is a solution, it can be placed in a flat- 
sided glass jar, as a museum jar, which is then placed 
in front of the colorimeter, or can be placed in acces¬ 
sory cups, of equal depth, one of which is placed 


under each colorimeter cup. A colored li^t source, 
as a neon lamp, may be used. 

Where it is desired to block out the long end of the 
speotrum, a Bausoh and Lomb blue hemoglobin filter 
can be used. An aqueous solution of picric acid 
blocks out the abort end. These two superimposed 
allow practically no light to pass, except two faint 
bands in tho green and in the yellow, respectively. 
A potassium chromate solution acts similarly to a 
picric acid solution. A solution of nickel sulphate 
blocks out both ends of the spectrum, and transmits 
the middle portion. If desired, a set of glass or 
gelatin filters may be purchased from an optical 
supply house, and will be found quite convenient. In 
many instances, however, they will be found not at 
all superior to the above-mentioned improvised filters, 
and ones similar to them, available in any laboratory. 

R. H. Hamiltok, Jr. 

Medical School, 

University or Minnesota 


SPECIAL ARTICLES 


PROBABILITY OF THE PRESENCE OF A SEX 

ANTAGONISTIC SUBSTANCE IN URINE 

It has been frequently observed in this laboratory 
that certain extracts of normal, as well as of patho¬ 
logical urines, when injected into immature animals, 
inhibit the development of sexual organs. The re¬ 
sults first obtained were not very uniform, as the 
treatment was never extended beyond a week. By 
extending the injections longer we obtained in a series 
of experiments typical sex organ inhibition. One of 
such experiments of 32 days' duration will be de¬ 
scribed here in detail. 

Six male and six female rats of about the same 
initial weight were placed on an artificial food mix¬ 
ture consisting of casein, starch and salts with the 
daily addition of 0.5 gm dried yeast, 2 drops of cod- 
liver oil, 1 gm of dried milk and 400 mg of lard. The 
animals were divided into three groups, controls and 
two groups receiving daily subcutaneous injections of 
two different urine extracts, representing 250 cc of 
urine daily. The extracts were prepared in the fol¬ 
lowing way. 

Mixed male and female urines^ (non-acidified) were 
extracted for 48 hours in a continuous extractor with 
other. Tho ethereal extracts were evaporated and the 
residue extracted with as many cc of water, that one 
cc of extract represented one liter of the original urine 
used. The second extract was prepared from the 

1 Our thanks are due to the authorities and the head 
nurse of HOpital Stell, Fondation Edward Tuck, In Buell- 
Malmaison for supplying us with urines of patients for 
our investigatioiis. 


water-insoluble material, by dissolving the residue in 
a corresponding amount of peanut oil. The two ex¬ 
tracts, prepared fresh every few days, showed the 
following general characteristics. The aqueous ex¬ 
tracts were of a brown-yellow color and deposited on 
standing a brown oxidation pigment. They contained 
probably small amounts of the cortical suprarenal 
hormone and traces of female hormones. The oil- 
soluble extracts, on tho other hand, contained no de¬ 
tectable amounts of ondronin (male sex hormone), 
but relatively large amounts of theelin-like sub¬ 
stances, which were, however, mostly insoluble in 
alkali. The animals were weighed every 4 days and 
the food intake determined every second day. The 
food intake was fair in all experimental groups and 
the growth of females was comparable in all the 
groups. These facts would practically eliminate the 
probability of toxic effects of the injections. After 
32 injections the animals were sacrificed and the 
weight of testicles and seminal vesicles in the males, 
and of ovaries and uteri in females was determined 
in absolute figures, as well as per gm of body weight 
The table below summarizes the experiment, the 
figures representing the average of two animals. 

As contrasted with short experiments which show 
sometimes stimulation and sometimes inhibition of 
development of sex organs in males and a oonstant 
stimulation in females, the described typical experi¬ 
ment of longer duration leaves the males in the in¬ 
fantile stage, while a marked retardation is noticed In 
females. The difference in the degree of infiuenoe in 
the 2 sexes is tentatively explained by the eompen- 
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satory effect of theelin-liko substances present in 
relatively large amounts in the oil-soluble extracts. 

The sex-inhibiting substance was found roughly in 
the some fraction which contains the male hormone 
and is present in normal urine. Control experiments 
of long duration injecting male and female hormones 
to their respective sexes^ as well as treating male 
animals with female hormone and vice versa did not 
show any appreciable inhibitive elfect on sex organs. 
Some of the inhibitive action of sex hormones, de¬ 
scribed in the literature, might be due to the pres¬ 
ence in them of the substance described in this paper. 

Casimib Funk 
PXT jai P. Zepirow 

Casa Bioohsi£xca, 

BUKIL-MAUfAISON, 

Francs 

BERRIES RICH IN CALCIUM 

HAOEBmtRiEB^ {CeUia ocddentalia L.—Urticaceae) 
have long been used as food by various tribes of 
North American Indians. The Dakotas^ pounded the 
fruit (including pits) and used them as a flavor 
for meat. The Pawnees pounded the fruit and mixed 
them with fat and parched com. The Meskwaki In- 

I Although popularly known as berries, hackberrles are 
botanlcally drupes. 

• OihaoT«L S3rd Ann, Sep. Bureau Amer. Etimol., p. 
78 , 1212 . 


dians^ ground the fruit and made them into mush. 
Hackberrles have a sweet pleasant taste with a flavor 
somewhat resembling that of figs. 

The ripe fruit which was used in our investigation 
was collected during 1930 and 1931 in Nebraska and 
Kansas. Analysis of the fruit (pulp and pits were 
ground together) gave the following results (idl 
figures refer to moisture-free fruit); reducing sugar 
(invert sugar) ranged from 32 to 30 per cent.; non- 
reducing sugars were absent; pentosans and hemi- 
celluloses, 2-4 per cent.; crude fat (ether extract), 
2.8 per cent.; crude protein, (N x 6.26), 11.6 per cent. 
While it is the usual practice to report separately 
the analyses of the edible portion of the fruit and 
the pit, in this article the analysis of the entire fruit 
is reported, first, because the Indians used the entire 
fruit, and secondly, because on account of the large 
pits and small pulpy part this is the only way to use 
the fruit economically. 

The most interesting feature of this fruit is its 
mineral content. Analysis of several samples gave an 
average value of 29 per cent ash, almost half of 
which (48 per cent.) was CaO, or 13.9 per oent. OaO 
in the moisture-free fruit. Evidence adduced below 
indicates strongly that the calcium is present in the 
fruit BS calcium carbonate. In that cose, 13.9 per 
oent. of CaO would correspond to 24.9 per cent 

6 Smith, SM, PuhL Hiwcitm, Milwaukee, p. 286, 1226. 
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CrGO,, i.e,, ealcixun carbonatd constitutes about one* 
quarter of the 'vreight of the dry fruit There were 
also present 1.2 per cent, of oxides of iron and 
aluxoinum^ and 2.4 per cent, silica. The moisture 
oontent of the fruit as received ranged from 15 to 
19 per cent. 

Payen,^ in 1854, analyzed the pits of the hack- 
berry and proved that the calcium is present as car¬ 
bonate by placing the ground, dried pits in dilute 
hydrochloric acid and weighing the carbon dioxide 
given off. The results of his analysis are as follows: 

Organic matter . 28.7 per cent. 

Calcium carbonate . 64.2 per cent. 

Calcium phosphate . trace 

Silica . 7.0 per cent. 

While it is apparent that most of the calcium in the 
fruit is present in the pit as carbonate, tbe possibility 
of the presence of other calcium salts must not be 
overlooked. In order to investigate this possibility 
4.1 kilos of ground hackborries were extracted twice 
with boiling water. The dried presscake (1.7 kilos) 
contained 28.7 per cent. CaO and 64.7 per cent. ash. 
Direct determination showed that 23.6 per cent, of 
CO 3 was given oft on addition of mineral acid to 
the ground fruit, thus confirming Payen's results and 
showing that the ash of the extracted material is 
mostly calcium carbonate. There were also 3.9 per 
cent silica, and 0,3 per cent MgO in the ash. 


The water solution was extracted with ethea^ and 
on evaporating tbe ether 16.5 gms of a yellow fatty 
oil, probably kernel oil, remained. The solution was 
then precipitated with alcohol. The Teaulting gummy 
precipitate weighed 46 gms and contained 10.1 per 
cent CaO (total ash 23.2 per cent). 

The aqueous-alcoholic solution was precipitated with 
lead snbaoetato, and tbe recovered acids wore con¬ 
verted into ethyl esters (62.8 gms) and fractionated. 
The different fractions were identified by means of 
the hydrazides. Fraction 1 (0.7 gm) yielded oxalic 
hydrazide (m.p. 236®). The hydrazide of fraction 2 
( 1.6 gm) was identified as that of malic acid (m.p. 
179®). Fractions 4-8 (23 gms) yielded citric tri- 
hydrazide (m.p. 106°). Fraction 9 produced an oily 
hydrazide. The acid of this fraction is an unsaturated 
acid which, on oxidation with cold 5 per cent KMnO^, 
3 rieldB succinic acid and an oily acid. 

The conclusion therefore must be drawn that, al¬ 
though most of tbe calcium in haokberries is in the 
form of carbonate, there are also calcium salts of 
malic, citric and oxalic acids, and of some gummy 
acids, and an nnsaturated acid of imknown constitu¬ 
tion. 

E. Yanovskt 
E. K. Nelsok 
B. M. KmosBUBT 
BuaxAU or Chxmistby and Soilb, 

U. B. DXPABT14EKT OT AOEIOULTUBS 
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A Teceaaive eygotio Z«thal resulting in £: 1 ratios for 
normal vs, male-sterile and colored vs. colorless pericarp 
in F, of certain maise hybrids: B. A. Eueosok. Maize 
hybrids between typee with red and others with colorless 
ears normally have colored ears in the first generation, 
F„ and exhibit in tho second generation, F„ the typical 
mendelian ratio of three colored to one colorless, with 
one third of the colored individuals breeding true in the 
next generation, F|. A Peruvian maize with red mosaic 
ears, when crossed with local inbred strains having color¬ 
less ears, gave a 2: 1 ratio in F, and later generations 
involving over 1,100 plants. Moreover, the ratio of true 
breeding to segregating individuals among the colored 
ears was 1; 87, instead of 1:2 as expected. Evidently 
the 2:1 relation in F, is due to tbe almost complete 
elimination of the true breeding colored individuals. 
One of the inbred colorless strains used in crossing with 
tbe Peruvian maize was male-sterile, i.e., it produced no 
good pollen. F, was normal, but in F^ and later genera¬ 
tions the norin^ were to the male-sterlles as 2:1, gust 
as with ear color. Of tbe normals, only one in 37 wiie 
colorless and of tbe male-steriles, only one in 46 was 

♦ Compt. Bend.f 38, 241, 1854. Payen's Celiis oordata 
is synonymous with C. oeoidentaUs. 


colored. Obviously, this male-sterility is closely linked 
with ear color, so that whatever dietorts the normal ratio 
of colored to colorless affects similarly the ratio of nor¬ 
mal to male-sterile. If there be assumed a genetic fac¬ 
tor, closely linked with the factor for colored ears, which 
prevents the development of tbe kernels which receive it 
from both the egg and pollen, the results obtained are 
readily accounted for. This hypothesis is rendered the 
more plausible by the fact that self-pollinated colored 
ears are not well filled with kernels. 

The chromosomes of haploid maiee, with special ref- 
erence to the double nature of the univalent chromosomes 
in the early meioiio prophase: L. P. BanuoX/PB (intro¬ 
duced by B. A. Emerson). Clertain characteristics of the 
. chromosomes in tbe root-tip cells and In the microsporo- 
cytes of haploid individitals are described and illustrated. 
The presence of 10 chromosomes in each cell instead of 
tbe 20 present in normal diploids facilitated the study 
of individual differences between the members of the 
group in the somatic cells, and their existence as uni¬ 
valents rather than as bivalents in the meiotio prophaee 
simplified the Interpretation of the double condition of 
the ehTomoBomes in this etage* At the time of the dif¬ 
ferentiation of the leptotene threads in the very earij^ 






pt<i|ikMe the ehromoeomee were dearly double. The evi- 
deaee for an Interpretatiou of thie doublenese as a 
longitudinal division of the univalent chromosome is 
presented. The significance of this observation is die- 
cussed in relation to its direct bearing on certain current 
theories of synapsis and crossing-over, which are based 
on the assumption that synapsis precedes the longitudi¬ 
nal division of the chromosomes. Non-correspondence of 
chromoineres in corresponding regions of sister chroma¬ 
tids was observed frequently throughout the early pro¬ 
phase stages. This suggests that In maiKe these struc¬ 
tures have little or no morphological significance. 

Effects of monochromatic radiation in the visible and 
ulirorviolet on the virus of typical tobacco mosaic: B. 
M. Dugoak and Alexakdke Hollaenose. The virus of 
typical tobacco mosaic, approximately purified, was ex¬ 
posed in solution of vyiOO to monochromatic light at 
approximately 0^ 0. The virus dilution was made up, 
after pasteurization, in physiological salt solution in 
which was diffused BacUlua prodigiosus for purposes of 
comparison. The bacteria wore at a concentration ap¬ 
proximately 300,000 cells per cc. Exposure was made 
in a quarts cell provided with a quartz atirrer. The 
energy thrown in was measured by the usual thermopile- 
galvanometer procedure. Likewise, the energy absorbed 
by the solution was measured except in a few cases. Ex¬ 
posures for various intervals were made at suitable lines 
in the mercury spectrum from 6160 A as the longest wave¬ 
length to 2637 A as the shortest. Twelve spectral lines 
wore employed, and with another monochromator and a 
spark source of radiation 2144 and 2315 A wore used. 
From the exposed solutions inoculation of tobacco plants 
were made at suitable dilutions. At the same time dilu¬ 
tion cultures were made for bacterial counts, thus fur¬ 
nishing quantitative biological criteria. Tables and 
curves have been prepared, showing the lethal effects for 
botli virus and bacteria. The results indicate that far 
greater intensities are required to inactivate the virus 
than to kill the cells of bacteria under precisely the same 
conditions. In general, within the range of time periods 
vtfiich are practicable, the Inactivation of virus is lim¬ 
ited to wave-lengths shorter than 3^50 A. A direct 
method of leaf radiation has been devised for work at 
different temperatures. 

On the stability of physiological characters of bac¬ 
teria: E. B. Faxj). Variations which are more or less 
permanent changes in cultures are conceivably of two 
typee^those concerned in poseible life-cycles or disso¬ 
ciative changes in the bacteria and those of a deteriora¬ 
tive nature, resulting from prolonged exposure to the 
«0-caUed artificial'' conditions of the laboratory cul¬ 
ture. It is the purpose of the present paper to consider 
the latter type, citing cases of observations on certain 
bioebemloal characters of cultures freshly isolated and 
of the same oulteres after some years of existence in the 
laboratory. Any tendency toward unifomuty of cultures 
may be forgotten in the flood of publications which have 
furased attentioB on the problem of bacterial variation. 
fftHMag examples of such stability, covering the acilvi- 
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ties of a wide variety of bacteria^ spore-forming and 
non-spore-forming, motile and non-motile, aerobic and 
anaerobic, were cited. No attempt was made to deal 
with bacterial dissociation or life cycles, but rather to 
present certain observed facts which relate to the stabil¬ 
ity of different groups of bacteria when kept for years 
under suitable artificial conditions. To the author it 
appears that the claims of gradual deterioration are not 
always supported by facts. The results of this study, 
therefore, support the fundamental concept of the sta¬ 
bility of pure cultures of bacteria under suitable arti¬ 
ficial conditions. 

Senry as a physicist; W. F. Maoik. 

Henry as an electrical pioneer: BANcaorr GuKBAam. 

Henry as an administrator: Guaeles Greeley Abboi'. 

Cosmic-ray energies and their bearing on the photon 
and neutron hypotheses: Robert A. Millikan and Carl 
D. Anderson. 

JHstanees and luminosities of four thousand of the 
brighter stars; Walter S. Adams. The spectroscopic 
method of dotermining the distances of stars is based 
upon the fact that among stars of the same spectral 
type, that is, the same surface temperature, many of the 
spectral lines show differences in intensity which are cor¬ 
related With the luminosity of the stars. Highly lumi¬ 
nous stars with temperatures equal to or lower than that 
of the sun are of great size and have low densities, a 
condition which favors ionization in their atmospheres. 
Hence the linos due to the ionized atom are prominent 
in giant stars whereas the linos of the neutral atom, 
eBpecially for elements of low ionization potential, are 
marked in the less luminous or dwarf stars. Stars of 
known luminosity are used to establish quantitative cor¬ 
relation curves between the intensities of selected spec¬ 
tral lines and the intrinsic brightness. The method, 
which was discovered at the Mount Wilson Observatory, 
has been applied to about 4,000 stars with temperatures 
ranging from over 10,000® 0. to 8,000® C, The chief 
results of the study are: first, the striking evidence of 
the separation of stars with temperatures less than that 
of the sun into distinct classes of giants and dwarfs with 
no stars of intermediate luminosity; second, the merging 
of these classes among stars of the higher temperatures; 
and third, the remarkable tendency of both giant and 
dwarf stars of lower temperatures, but especially the 
giants, to fall within definite narrow limits of luminos¬ 
ity. An immense majority of such stars have almost 
exactly the same candle-power, 

HebiUous objects in Messier SI provisionally tdentified 
as globular dusters: Edwin Hitbblx. One hundred and 
forty objects have been found in or close to the borders 
of Messier 31, the Andromeda nebula which, from thrir 
numbers, their distribution and the radial velocity of a 
typical example, are presumably to be associated with 
the spiral. From thrir forms, structure, colors, lominoii- 
ties and dimenilone, they are provisionally identified as 
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globular clustera. Absolute photographic magnitudes 
range from - 4 to * 7 with maxima at - 5.0 and - 6.2, 
Diameters range from 4 to 16 parsecs. Galactic globu¬ 
lar clusters, according to Shaploy's data, are systemati¬ 
cally brighter than the objects in M 31 by amounts vary¬ 
ing from 0.76 to 1.95 mag., depending on the interpre¬ 
tation of the data. Known clnstors in the Magellanic 
Clouds are comparable with the brighter objects in M 31. 
Objects apparently similar to those in M 31 are found 
in NGC 6822. M 33, M 81 and M 101. 

The determination of the orbit of an object moving 
under the attraction of the sun and of the combined mass 
of earth and moon: A, O. Leuhciiner and E. C. Bower. 
As a measure of preparedness in case of the discovery of 
an object so close to the earth that the usual methods 
of orbit determinations do not apply, a solution is pro¬ 
posed, based on the equations of motion for three bodies, 
which in the first approximation determines whether the 
object is a planet or a satellite to the earth. A satellite 
would be revealed graphically through the intersection 
of a straight lino with a bump in a curve, duo to paral- 
laxic terms arising from the difference of direction of 
the object as seen from the observer and the center of 
the mass of the earth-moon system. The process was 
illustrated by application to the recently discovered fast- 
moving Dolporto object. The earlier observations of 
this object indicated the possibilities of its nature. It 
could be either a planet moving in a cometary orbit 
similar to that of Eros and passing through perihelion 
about the time of discovery near the earth. In that case 
its distance from the sun Avoiild be nearly the same as 
the distance of the earth from the sun. Or the object 
might bo a new but tiny satellite to the earth, giving us 
a second moon. In fact In that case its distance from 
the earth would have been about 1.5 times Uie distance 
of the moon and its period of revolution about five 
months. Application of the new method of solution 
readily revealed that the latter possibility is definitely 
excluded and that the object is a planet moving in a 
cometary orbit. It may have boon observed years ago 
as a comet. Its importance lies in the fact that it can 
approach closer to the earth than Eros and therefor© 
furnishes the best opportunity for more accurate deter¬ 
mination of the distance of the sun from the earth. 

Trial of a projection method for measuring astronom- 
ioal photographs: Frank Schlesinger and Arthur L. 
Bennett. In this method of measuring, a strong light 
is placed behind the photographic plate and is kept in 
the line of eoUimation of the measuring microscope. 
The images of the plate and of the cross wires are then 
thrown upon a white mat surface with a magnification 
of about thirty. The microscope being moved with ref¬ 
erence to the plate by means of a long and accurate 
micronometer screw, the settings are made by superim¬ 
posing the image of the cross wires upon the star images. 
A large number of plates were measured in this way and 
also by the usual method; the two results are equally 
accurate, or if there is any difference it is in favor of 
thq^projection method. The new method has the advan¬ 
tages of being a little more rapid and far less tiring. 


Curvature theorems in dynamics (Ulustrated) : Ed¬ 
ward Kabkse. 

A deaf speaker: Fbederiok Bedell (introduced by 
Ernest Merritt). The microphone, phonograph and 
radio, and the loud speaker which they operate have 
reached a high stage of development for the entertain¬ 
ment and education of people with normal hearing, and 
the benefits of this development have been far-reaching. 
There are, however, in this country some fifteen million 
peoi)lo who on account of defects in hearing are com¬ 
pletely debarred, or to a large extent debarred, from 
enjoying these benefits. The need, therefore, is evident 
for a ^*doaf” speaker which will give audition to the 
deaf similar to the audition given by a "loud'' speaker 
to those who have normal hearing. Such a speaker for 
the deaf, utilizing bone conduction from a vibrating 
applicator applied to the teeth or bony structure of the 
head, has boon developed. Sound vibrations are thus 
detoured around the middle ear, whore defects causing 
deafness ore usually located, and are picked up by the 
bone-encased fiuid of the inner ear. Special attention 
has been paid to matching mechanical impedance, so that 
the vibrations are given proper force and amplitude for 
transmission through the bone, and to controlling fre¬ 
quency response so as to give best audition for different 
types of deafness. In this way people who have not 
hesird for years have been able to hear. 

On the theory of ferromagnetism: Paul S. Epstein. 
According to Heisenberg the ferromagnetic phenomena 
are due to the magnetic spin moments of the valency 
electrons. In spite of some work done by Bloch and 
others, the theory was not sufficiently carried through 
mathematically, so that there remained doubts whether 
the spin moments are a sufficient cause of ferromag¬ 
netism. The author succeeded in finding expressions for 
the probability of a given magnetic moment of a crystal 
which are rigorous within the simplifying assumptions 
of the theory. They permit to set up the criteria for a 
substance becoming ferromagnetic and to say positively 
that, under certain conditions, the spin moments can pro¬ 
duce ferromagnetism. * 

{To he concluded) 
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THE RADIOSENSITIVENESS OF CELLS AND TISSUES AND 
SOME MEDICAL IMPLICATIONS’ 

By Dr. ARTHUR U. DESJARDINS 

SECTION ON THERAPEUTIC RADIOLOGY, MAYO CLINIC, BOCHEBTEB, MINNESOTA 


Casual reading of contemporary medical records 
bearing on the action of roentgen rays and radium 
often gives the impression that little of such action 
is known, in spite of the fact that substantial or con¬ 
clusive ©jcperimental data are available to indicate or 
to clearly establish the nature of such action. In some 
eases, indeed the experimental indications are absolute. 
In other oaaes the experimental evidence may be in¬ 
adequate, but the clinioal data may be sufficient to 
suggest the pTobable effect of irradiation. It is true 
that many problems relating to radiotherapy are still 
tti© subject of controversy and that the largo number 
of exjlerimeata which have been made has yielded only 
paitiid aitswers to many questions. Nevertheless, the 
already bm to light are sufficiently njxmer- 
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0 U 8 to provide an imposing, although admittedly in¬ 
complete, scientific background. Unfortunately, the 
evidence furnished by experiments on animals and 
clinical observation has never been analyzed and corre¬ 
lated, and much of it has been lying on library shelveB, 
bnried in medical or other journals which are seldom 
read. Even among medical radiologists knowledge of 
the experimental background is not widely diffused. 

The law based on the extensive investigations of 
Bergoni^ and Tribondeau (1904-1907), according to 
which young or immature cells are more radiosensitive 
than old or adult cells, has been generally recognized 
and has long been regarded as the essential founda¬ 
tion of radiotherapy. Numerous experimenta have 
sho^ that direct irradiation of the pregnant uterus 
or of the young soon after birth causes retardation of 
gzowth of ike akeleton and of various orgaxus, inolud* 
ing Ihe brain. The degree of such effect varies wiUi 
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the doBe, the age of the animal and the natural life 
cycle of the species. The cells and tissues of a given 
species rapidly become less sensitive as the animal 
emerges from the early phase of its existence, during 
which growth is u prominent feature. Indubitable as 
is the relation of the age of cells to radiosensiliveness, 
analysis of the experiments made to test the suscep¬ 
tibility of different organa and tissues brings out the 
even more important fact that each variety of cell in 
the body lias a specific sensitiveness, or rather a 
specific range of sensitiveness, to radiation. This is 
not intended to imply that all cells of one kind, such 
as lympliocytes or squamous epithelial cells, react in 
precisely the same way to a given dose of rays. A 
certain measure of variation in reaction must neces¬ 
sarily occur, because different cells of the same kind 
are struck by the rays while in ditferent stages of 
metabolism. Other still unknown factors also may 
play a part. However, if allowance be made for such 
variation, and if reaction time be Uiken as a criterion, 
the specific sensitiveness of each kind of cell looms 
up as the dominant single fact of radiology and de¬ 
serves to be recognized as a law. And, yet, if wc 
may judge by present-day wtI tings, the existence of 
such a law and of its medical and biological imidica- 
tions is not at all realized. For years much has been 
made of the dogma that pathologic cells arc more 
radiosensitive than normal cells of the same kind, but, 
as Lazarus-Barlow and others have shown, the founda¬ 
tion on which this dogma rests is tenuous and in¬ 
secure. The physiologic condition of colls undoubtedly 
has some influence on their sensitiveness, but, as I 
shall bring out presently, such influence is small aa 
compared with the specific natural susceptibility of 
each variety of cell. Although the factors responsible 
for such specificity have not yet been determined, the 
sensitiveness pe<.!uliar to each kind of cell appears to 
be related chiefly to the natural life cycle. Thus the 
Jymphocjies, w^hose metabolic cycle among human 
cells is the shortest, are also the most radiosensitive, 
and the nerve cells, whose life cycle is the longest, arc 
also the most resistant to irradiation. But to this 
question as to Tnany others the final answer has not 
been given. 

When a living tissue or organ is exposed to 
roentgen rays or radium, a more or less important 
proportion of cells may subsequently exhibit tem¬ 
porary inhibition of metabt)lic activity or complete 
and permanent disintegration, or may not show any 
deleterious effect. Moreover, if the time intervening 
between irradiation and perceptible reaction is taken 
as a criterion, it will be found that certain species of 
cells react more rapidly than others to a given dose, 
or the degree of reaction to the same dose is greater 
for some kinds of cells Uian for others. According 


to our present knowledge cells may be classified, ac¬ 
cording to their radiosensitiveness, in the following 
order: 

Lymphoid colis (lymphocytes). 

Polymorphonuclear and eosinophile leukocytes. 

Epithelial cells: 

(1) basal epithelhiin of certain secretory glands, espe¬ 

cially the salivary glands; 

(2) basal epithelium (spermatogonial cells) of the 

testis and follicular opitheliiun of the ovary; 

(3) basal epithelium of the skin, mucous inembranca, 

and of certain organs, such as the stomach and 

small iutosline; 

(4) alveolar cpithelnim of the lungs and epithelium 

of the bile ducts (liver), and 

(5) epithelium of tubules of the kidneys. 

Endothelial cells of blood vessels, pleura and peritoneum. 
Connective tissue cells. 

Muscle cells. 

Bgne cells. 

Nerve cells. 

Although the difference in susceptibility between 
the most sensitive and the least sensitive varieties of 
cells is considerable, none of the cells is wholly in¬ 
vulnerable to radiation; all cells, whatever their 
variety, may be destroyed or injured if exposed to a 
sufficiently large dose of rays, especially if doses 
within the therapeutic range are disregarded. 

Kadioskns rnvENKfts of Diffekent Species of Cells 

Lymphoid cells: Of the different kinds of cells 
which make up the tissues and organs of the body, 
the most susceptiblo by far are the lymphocytes. This 
important fact was brought to light by the early and 
extensive experiments of Heineke (1903, 1904, 1906) 
and has since been fully confirmed by the subsequent 
investigations of Wartbin (1906), Krause and Ziegler 
(1906-1907), and Fromme (1917), Hartmann (1920), 
Jolly (1924), Tsuzuki (1926), Piepenbom (1929) and 
others. When the entire body of different species of 
animals was exposed to roentgen rays, Heineke found 
that most of the tissues and organa remained un¬ 
affected, but that the spleen, lymph nodes, intestinal 
lymph follicles, circulating blood, bone-marrow and all 
agglomerations of lymphoid cells showed a more or 
less pronounced destruction of lymphocytes. The de¬ 
gree of such destruction was proportional to the dose 
of rays and varied with the interval between irradia¬ 
tion and death. In the spleen, lymph nodes and oUier 
lymphoid structures the destruction of lymphocytes 
started around the germinal center and gradually ex¬ 
tended toward the periphery of the folliclee. As the 
number of intact lymphocytes diminished the stroma 
became prominent, and often this feature was so pro¬ 
nounced that the follicles could be reoognized only 
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by the blood vessels and the coocentrio arrangement 
of the stroma. Heineke observed such destruction of 
lymphoeytes as early as two hours after irradiation. 
The extent and duration oj^this destructive phase de¬ 
pended on the intensity of irradiation, continued for 
several days, and was accompanied by a progressive 
reduction in volume or atrophy of the affected struc¬ 
tures. 

As described by Heineke, such destruction is charac¬ 
terized by disorganization and fragmentation of the 
nuclear chromatin, scattering of the fragments of 
chromatin between the remaining intact cells and in 
the reticular spaces, where the fragments gather into 
clumps or balls. Then the clumps or balls of degen¬ 
erate chromatin are gradually taken up by some of 
the reticular ceils which assume a phagocytic property 
and swell as the amount of ingested chromatin d6bris 
increases. The disposal of chromatin material from 
the destroyed cells continues until all such material 
has undergone phagocytosis. The nuclear debris in¬ 
gested by the phagocytes apparently undergoes iutra- 
cellular digestion, because the number and size of the 
ingested fragments diminish steadily. Some hours 
later, the phagocytic reticular cells themselves begin 
to disappear. After a single massive irradiation or 
repeated moderate doses, all the lymphocytes may be 
destroyed, but after a single small or moderate dose, 
a certain proportion of the cells appear to resist the 
action of the rays. From one to three weeks after 
exposure, if the irradiation has not been sufficiently 
intense to destroy all the lymphocytes, more or less 
regeneration of the lymphoid tissue may be observed 
and complete cellular restoration may occur. Two or 
three days after exposure to roentgen rays, degenera¬ 
tive alteration of other cells, notably the polymorpho¬ 
nuclear leukocytes and eosinophiles, also becomes per¬ 
ceptible, and many of these cells disappear from the 
splenic pulp and bone marrow. 

Worthin’s description of the effect of roentgen rays 
on the lymphoid structures corroborates the observa¬ 
tions of Heineke in every particular, except that, by 
examining the tissues soon after irradiation, Warthin 
found unmistakable evidence of the disintegration of 
lymphocytes within fifteen minutes after exposure of 
the animals to the rays, and the cellular degeneration 
continued for several days. Similar effects were ob¬ 
tained with radium by London (1903), Heineke 
(1904), London (1905), Thies (1906) and Lazarus- 
Barlow (1922), Rudberg (1907), Aubertin and 
Bordet (1909), Arella (1910), Regaud and Cr6mieu 
(1912) and others have likewise shown that roentgen 
rays and radium exert precisely the same influence on 
small round colls of the thymus gland, and their 
vrork strongly supports Hammaris conelusion that the 
small cells of the thymus gland ore indeed lympho¬ 


cytes. Others, notably Senn (1903), Heineke (1903, 
1005), Guilloz and Spillmann (1904), Aubertin and 
Beaujard (1904, 1906, 1908), Brown (1904), Bryant 
and Crane (1904), Capps and Smith (1904), Helber 
and Linser (1905), Benjamin, von Reuss, Sluka and 
Schwarz (1906), Aubertin and Delamarre (1908), 
Taylor, Withorbee and Murphy (1919), Russ (1919, 
1921) and Leitch (1921), have proved conclusively 
that the lymphocytes in the circulating blood are 
equally sensitive to irradiation and also destroyed in 
large numbers by exposure to roentgen rays or 
radium. 

Epitheliutn of the saliviiry glands: Next to the 
lymphocytes in point of radiosensitiveneas are the 
basal epithelial cells of the salivary glands. Actually 
these cells are more sensitive to radiation than the 
polymorphonuclear and eosinophilic leukocytes. This 
is evidenced by the fact that, whereas microscopically 
perceptible changes in the two latter varieties of cells 
can seldom be found within the first six hours after 
exposure to the rays, clinical signs of salivary reaction 
can usually bo observed in from three to six hours 
after irradiation. These signs consist in swelling, red¬ 
ness, and torulomess in the region of the irradiated 
glands a^^d, when bilateral, may stimulate the salivary 
phase of mumps. If all the glands on both sides have 
been exposed to the rays, the foregoing clinical signs 
may be rapidly followed by decrease in salivary secre¬ 
tion, often leading to dryness of the mouth lasting 
from a few days to two or more weeks. Such reaction 
of the salivary glands is characterized by mucoid 
degeneration of the basal epithelium. The cells swell, 
the excretory ducts become occluded, and the secre¬ 
tion accumulates within the glands; hence swelling 
and tenderness of the glands, and dryness of the 
mouth. Following a single irradiation salivary reac¬ 
tion is always transient; after a time, usually from 
twenty-four to seventy-two hours, the acute phase of 
the reaction subsides and the clinical signs gradually 
abate. Following repeated irradiation, however, the 
secretory function of the glands may cease and dry¬ 
ness of the mouth may persist for a long time. Such 
effects occur only when the glands on both sides have 
been exposed to the dir ct action of the rays. Salivary 
reaction does not occur when other parts of the body 
are irradiated, and exposure of the glands on one 
side causes a reaction on that side only. When the 
reaction is unilateral, dryness of the mouth is seldom 
noticed, undoubtedly because the glands on the op¬ 
posite side furnish a sufficient quantity of saliva to 
lubricate the oral mucosa. The experiments of 
Lazarus-Barlow (1922) and of Mottram (1923) in¬ 
dicate that epithelial cells which produce mucus mre 
much more sensitive to irradiation than other 
epithelial cells. The first effect is mucoid degeneration 
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with exeesflive and abnormal production of inuctts> 
followed by arrest of mucus formation. This haa been 
shown to occur in the intestine, and the behavior of 
the salivai^ glands under irradiation make it seem 
likely that the mucus-producing cells in the epithelial 
lining of these glands are similarly affected by the 
rays. 

Epithelium of the testis and ovary: The testis is not • 
60 sensitive as some of the leukocytes or the salivary 
glands, but with the exception of these is the most 
sensitive structure in the body. The radiosensitive- 
ness of the organ is due to susceptibility of the 
apermatogonial cells, which are affected deleteriously 
fifven by a moderate dose of roentgen rays. The cells 
of Sertoli are relatively resistant to irradiation, and 
this fact tends to support the view that they supply 
nourishment to the basal layer of seminal cells, the 
spermatogonia. The spermatocytes of the first and 
second order, as well as the spermatids and mature 
spermatozoa, are distinctly less sensitive than the 
spermatogonia and are affected only by larger doses. 
Even so, much of the cellular degeneration is probably 
secondary to the direct action of the rays on the basal 
cells. After a suflftciently large dose, degeneration 
of spermatogonia proceeds to complete disintegra¬ 
tion. This is accompanied by failure of the cells to 
evolve into spermatocytes and mature spermatozoa, 
and the final reijult is permanent azoospermia. After 
a dose insufficient to cause permanent azoospermia, a 
certain proportion of the spermatogonia may be able 
to survive and seiwe as a nucleus for histologic regen¬ 
eration and functional restoration. Large doses re¬ 
peated at comparatively short intervals are almost 
certain to induce permanent castration. The inter¬ 
stitial tissue, on the other bond, is much more resistant 
and is not perceptibly influenced by ordinary thera¬ 
peutic irradiation. 

The radiosensitiveness of the ovary is essentially 
the same as that of the testis, and the cells to which 
the specific susceptibility of the gland is due are the 
ova and the epithelium of the follicles. The sensitive¬ 
ness of different follicles varies according to the stage 
of development. Depending on the dose of rays to 
which the ovary has been exposed or to the number of 
times a given dose haa been repeated, the effect of 
irradiation may be disintegration and disappearanoe 
of a certain proportion of the follicles or complete 
and permanent destruction of every follicular struc¬ 
ture, A certain proportion of the primordial follicles 
may escape if the dose has been small. Moreover, .the 
steps in the reaction of the follicles are analogous to 
those of spontaneous physiologic atresia. 

Epithelium of the skin, mucous membranes and 
gastrointestinal tract: The skin can tolerate with 
impunity a considerable single dose of roentgen rays, 
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but when the limit of tolerance is exceeded it may 
undergo a series of reactive changes- The first 
clinical manifestation of excessive irradiation is a 
readiness of the hair to fall out in the exposed terri¬ 
tory. After a still larger dose, not only does epila¬ 
tion occur, but varying degrees of reactive infbunma- 
tion of the skin may take place. Dermatitis may ap¬ 
pear as a slight erythema lasting a few days and 
followed by pigmentation corresponding to the ex¬ 
posed area; as a more pronounced, bright red 
erythema with a sensation of heat, followed by the 
formation of vesicles and later by itching, exfoliation 
of the epidermis and deep pigmentation; or, in ex¬ 
treme oases, as an intense, painful erythema, with or 
without fever, and followed by more or less extensive 
ulceration of the entire thickness of the skin. Mild 
radiodermatitis may not leave any permanent marks 
beyond slight atrophy of the irradiated area of skin, 
provided the inflammatory reaction results from a 
single exposure. When sych reaction appears after 
the same area of skin had been exposed several times, 
it is likely to be followed, from one to three years 
later, by telangiectasis. The sudoriferous and sebace¬ 
ous glands of the irradiated akin also undergo degen¬ 
erative changes. Radiodormatitia accompanied by the 
formation of vesicles is followed by more extensive 
desquamation or by tlie actual formation of small, 
rounded or large, irregular cutaneous scars. When 
severe radiodermatitis is followed by ulceration, the 
ulcers are slow to heal. This is due partly to the 
peculiar character of injury produced by irradiation 
and partly to secondary infection which so commonly 
complicates the ulceration. 

The sensitiveness of the epithelium of mucous mem¬ 
branes is much the same as that of the skin. Exces¬ 
sive single irradiation causes first anesthesia, then dry¬ 
ness, redness from hyperemia and edema. Depending 
on the dose, these dinioal manifestations may abate 
and disappear or may be followed by ulceration. 
The radiosensitivoness of specialized mucous mem¬ 
branes, such as the mucosa of the stomach and in¬ 
testine varies with each structure. Irradiation of. the 
stomach causes temporary redaction in the secretion 
of gastric juice, and this affects the production of 
hydroohlorie acid and pepsin. If the stomach is ex¬ 
posed repeatedly at relatively short intervals, the 
gastric acidity and pepsin fall lower and lower, and 
this may continue for weeks or months. If the ex¬ 
posures were repeated indefinitely the seeretory 
activity of the gagtrio mucosa might be completely 
and permanently arrested. The susceptibility of the 
intestine varies in its different parts. The mucosa bf 
the colon is reiativdy insonritive to the action of the 
rays; at least, it is much less sensitive than that at 
the small intestine. The most sensitive portkm of tbS 
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mueosa- of the d^estive tract is that of the duodenum 
and jejunum, which may be irritated by doses in- 
suth^^knt to disturb the overlying akin. When the 
upper half of the abdomen ia exposed to a therapeu¬ 
tic dose of roentgen rays, anorexia, nausea and vomit¬ 
ing often follow within a few hours, and diarrhea 
may appear several days later. Exposure to exeeasive 
doses, such as have been employed in many experi¬ 
ments on animals, causes mucoid degeneration of the 
intestinal epithelium, hyperemia, edema of the mucosa 
and submucosa, and such changes may be followed by 
desquamation of the epithelium. According to the 
severity of reaction, the epithelium may regenerate 
or the breach in the mucosa may be repaired by con¬ 
nective tissue. 

Epithelium of the lunge, liver and kidneys: The 
lungs, liver and kidneys are only moderately sensitive 
to irradiation. Grossly excessive doses may cause 
cellular degenoiration and reactive iuflaixmiation, and 
the injury may be repaired by connective tissue, 
which may lead to slight or pronounced impairment 
of funotiozL 

Endothelium: The radiosensitiveness of the endo¬ 
thelium of blood vessels, pleura and peritoneum is 
approximately the same as that of the skin. The 
effect of excessive irradiation is swelling of the endo¬ 
thelial cells, which degenerate and desquamate into the 
lumen of the vessel. The media also may swell. As 
the acute reaction subsides the cellular injury may be 
repaired by hyperplasia of adjacent cells or the entire, 
wall of the vessel may thicken, and the lumen may be 
narrowed or completely obliterated. 

Connective tissue, muscle, bone and nerve tissu^e: 
The sensitiveness of these different tissues decreases 
in the order named. Bone and nerve cells are the 
moat resistant of all cells, but it must not be inferred 
that they are wholly insensitive to irradiation. A 
sufficient dose of roentgen rays or radium can readily 
retard the development of bone in a young rapidly 
growing animal, and even the mature bones of adult 
ammals may be devitalized. Nerve cells can tolerate 
comparatively large doses without giving perceptible 
evidence of direct injury. The cellular changes in 
nerve tissue observed after irradiation appear to be 
indirect and secondary to action of the rays on 
more sensitive elements, such as the endothelium of 
the blood veeselB which supply the nerve tissue. 

8tmida$ing effect of irradiation: For years the 
legend that roentgen rays or radium, under certain 
conditionB of dosage, may increase the growth and 
metidmSiBm of cells has gained wide circulation. This 
no^tm has; arisen £rom the attempt to apply to these 
agents the so-called Amt-Schnk law, according to 

and large doses depress 
CcUtdik, metabblkm. Baaed on pharmacologic 


grounds, this doctrine has not been generally accepted, 
even by pharmacologists. The attempt to apply it to 
the action of roentgen rays is unwarranted, because 
the experimental evidence on which it is based is ex¬ 
tremely meager and apparently invalid. That a 
measure of acceleration in cellular metabolism may 
occur under certain conditions has been shown re- 
X>eatedly both in animals and plants, but such un- 
tisual acceleration is a transient phase of reaction and 
is invariably followed by more or less pronounced in¬ 
hibition of function and cellular degeneration. An¬ 
other factor in the propagation of this notion of a 
stimulating action of the rays has been the regression 
of pathologic lesions after exposure to small doses of 
roentgen rays. Such regression is best explained by 
the exceptional radiosensitivencss of certain varieties 
of cells. As the result of primary degeneration of 
certain cells a secondary and indirect stimulation may 
sometimes be observed. Such is the increase in con¬ 
nective tissue cells in certain tissues and organs after 
repeated irradiation; the connective tissue is laid 
down to replace other cells which the rays have caused 
to undergo degeneration. Any primary or direct 
acceleration of cellular metabolism must be regarded 
as an effort of the cell to counteract or compensate 
for the noxious influence of the rays; in other words, 
it is purely a defense reaction. Continued accelera¬ 
tion of metabolism can not be induced by roentgen 
rays or radium, which always cause degenerative 
changes or have no effect whatever. Irradiation of 
certain tissues, such as the skin, repeated over a long 
period of time may cause hyperplasia of the epithe¬ 
lium, and this in turn may lead to malignant trans¬ 
formation* This is not stimulation in the sense here 
employed, but the alteration of a normal to an 
aberrant function duo to chronic irritation. 

Comparative influence of rays of different wave¬ 
length: Roentgen rays and radium have the same gen¬ 
eral effect on living tissue. Such variations as may 
be observed can be accounted for by difference in the 
methods of irradiation with each agent Unfiltered 
radium buried in the substance of a tissue produces 
an intense destruction of cells immediately adjacent 
to the radioactive unit The degree and extent of 
destruction can be modified at will by filtration. The 
conditions under which roentgen rays are generated 
prevent anything but external irradiation. If the 
effect of external irradioition with radium is compared 
with that of similar irradiation with roentgen rayB, 
any variation attributable to difference in wave-length 
will be small; the greater part of the difference must 
be charged to variation in the total quantitative dose 
of each kind.of energy. Quality of radiation plays a 
definite part in the effect, but this part is mttdsi 
smalii^ ^an the part played by quantity of radiu^ 
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tion. To illustrate this further, I need only draw 
your attention to the di£^erenoe of aetlon between un- 
filtered roentgen rays of relatively long wave-length 
and rays of short wave-length generated at voltages 
of 80 and 200 }>eak kilovolts, respectively. A dose of 
the former beyond the tolerance of the skin to an 
area more than one inch in diameter is likely to result 
in ulceration, whereas a corresponding dose of rays 
of short wave-length seldom causes ulceration, but 
usually induces a dense brawny induration of the 
akin and subcutaneous tissues and adhesion of the 
underlying muscles. 

Outstanding Mkdical Implications 

To attempt to deal adequately with this phase of 
my subject would be to risk overtaxing your patience. 
I shall confine myself, therefore, to a brief outline of 
the more important medical relationships. 

Radiotherapy for inflammatory conditions: Knowl¬ 
edge of the specific sensitiveness of different species 
of cells to roentgen rays or radium is of fundamental 
importance in the treatment of inflammatory lesions 
as well as in the diagnosis and treatment of certain 
neoplastic processes. It has long beefi known that 
many acute or chronic, suppurative or uon-sup- 
purative, inflammations are favorably influenced by 
roentgen rays or radium. In some of these conditions 
indeed irradiation has been found to be the therapeutic 
method of choice. Among the acute inflammations 
amenable to such treatment may be mentioned 
furuncle, carbuncle, lymphadenitis, pneumonia in cer¬ 
tain stages, parotitis and erysipelas. The more acute 
the process the more quickly it responds to irradia¬ 
tion and the smaller the dose required. Exposure of 
such lesions at an early stage (phase of leukocytic 
infiltration) usually causes them to undergo rapid 
resolution. Irradiation at a slightly later stage 
(phase of beginning suppuration) hastens the sup¬ 
purative process. In both coses, but especially in the 
former, the course of the inflammation is shortened 
and pain is quickly allayed. Usually, a single ex¬ 
posure to the rays is suflacient. Tuberculous 
lymphadenitis, tuberculosis of the cornea and iris, 
trachoma, actinomycosis, and many diseases of the 
skin may be cited as examples of chronic inflamma¬ 
tion amenable to radiotherapy. In such conditions, 
however, treatment must be repeated at intervals for 
some tima The rate and mode of reaction of in¬ 
flammatory lesions indicate that the rays act chiefly 
by destroying the infiltrating lymphocytes, the ex¬ 
ceptional sensitiveness of which has already been 
pointed out. The rate of reaction of acute inflamma¬ 
tions corresponds so closely to the rate at which 
normal lymphocytes are known to be destroyed by the 
rays that, even in the absence of other evidence, the 


analogy can not be regarded as a coincidence. More¬ 
over, confirmatory evidence has been provided by fre¬ 
quent microscopic observation, in irradiated lesions 
of this kind, of lymphocytic destruction in every re¬ 
spect similar to that which was first observed and 
described by Heineke. 

Leukocytic, and especially lymphocytic, infiltration 
is an early and prominent feature of most inflamma¬ 
tory conditions. Especially is this true in in¬ 
flammations caused by bacterial infection. If it can 
be assumed that the leukocytes, which the organism 
mobilizes around the site of infection, represent an 
effort to localize the infection and get rid of the in¬ 
fectious material by phagocytosis or otherwise, it 
must be inferred that the infiltrating cells contain or 
elaborate within themselves the protective substances 
which enable them to neutralize the bacterial or other 
toxic products which give rise to the defensive in¬ 
flammation. If these assumptions are well founded, 
it seems not unreasonable to deduce that irradiation, 
by destroying the infiltrating lymphocytes, causes the 
protective substances contained by such cells to be 
liberated and thus be made even more readily available 
for defensive purposes than they were in the intact 
cells. All the circumstances surrounding the behavior 
of inflammatory lesions after irradiation are in 
harmony with this view. The same process also un¬ 
doubtedly plays an important part in the reaction of 
chronic inflammatory lesions, but in such cases the 
reaction is modified according to the degree of 
'leukocytic infiltration on the one hand and to the 
amount of connective tissue on the other. This prob¬ 
ably explains why the resolution and cure of ehronic 
inflammations, such as tho.se mentioned, require that 
irradiation be repeated at intervals for some time. 

Radiotherapy and the genital glands: The radlosen- 
sitiveness of the genital glands is important from 
more than one point of view. The relative ease with 
which testicular or ovarian function can be abolished 
by irradiation furnishes a simple method of ac¬ 
complishing this result whenever functional airest is 
necessary or desirable. The method has seldom been 
applied to the male, but it is commonly employed 
in the female as an increasingly valuable method of 
treating hemorrhagic disturbances and flbromyoma of 
the uterus. Functional arrest of the ovaries indi¬ 
rectly causes atrophy of the uterus and of the fibroid 
tumors. Both in the male and female, roentgen rays 
or radium might well be utilized to castrate the feeble¬ 
minded, a method which would remove the objection 
to surgical operation. The danger of sterilization to 
professional radiologists and non-professional tech¬ 
nical assistants has long been realized. Fartanately, 
modem methods of protection, if applied, remove aH 
danger from such employment. 
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Eadiotherapy for benign <ind malignant tumors: 
The specific sensitiveness of different kinds of cells 
constitutes the most important single factor in the 
treatment of neoplasms. The value of roentgen rays 
or radium in different varieties of tumor depends 
mainly on this feature. The susceptibility of tumors 
to irradiation agrees closely with the radiosensitive- 
noss of normal cells of the same kind as those from 
which the tumors are derived and of which they are 
largely composed. Thus, the inordinate hyperplasia 
of lymphoid structures which characterizes Hodgkin's 
disease, lymphosarcoma, and lymphatic leukemia 
retrogresses under irradiation at the same rate as 
normal lymphocytes are known to be destroyed by 
similar exposure. In fact, so striking is the parallel 
that irradiation is now being used daily as a means 
of distinguishing such conditions when their clinical 
features do not permit absolute identification. In 
some cases, indeed, the radiotherapeutic method of 
diagnosis is more accurate and dependable than 
microscopic examination. 

The only tumor which approaches lymphoblastoma 
in susceptibility to irradiation is the embryonal 
carcinoma, or seminoma, of the testis, the radiosen- 
Bitivenoss of which corresponds to that of normal 
spermatogonial cells. This is the most common 
neoplasm affecting the organ and heretofore has often 
been mistakenly regarded o,s a variety of sarcoma. 
Primary and secondary growths of this kind retrogress 
rapidly and some disappear completely after irradia- 
tion. The reaction of mixed, or teratoid, tumors of 
the testis is less rapid and seems to vary with the 
proportion of spermatogonial epithelium entering into 
their structure. 

Knowledge of the relative radiosensitiveness of dif¬ 
ferent cells has enabled Ewing and others to dis¬ 
tinguish a group of bone tumors from other neo¬ 
plasms which affect the skeleton. Ewing has de.sig- 


nated this tumor as endothelial myeloma, because 
endothelial cells are a prominent feature. Among the 
malignant tumors of bone they are the most sensitive 
to irradiation. In fact, the other malignant growths 
which attack bone can hardly be said to have any 
sensitiveness; rather they are noteworthy for their 
resistance. Endothelial myeloma, on the contrary, is 
distinctly sensitive, and large tumors of this kind molt 
away with astonishing rapidity. The only other bone 
tumor which is radiosensitive is the usually benign 
giant-cell tumor, but its reaction to irradiation is 
unlike that of any malignant neoplasm. Instead of 
being followed by rapid or slow, but steady regression, 
irradiation of such growths causes them to swell and 
bec4?rae tender. The patient and the uninitiated 
physician may naturally conclude that exposure to 
the rays has stimulated the tumor to increased 
growth, and the limb may be unnecessarily sacrificed. 
Such inflammatory reaction is a transient phase which 
lasts two or three weeks and is followed by slow re¬ 
gression and repair of the tumor hy deposition of 
now bone. This characteristic reaction of giant-cell 
tumor constitutes at once a valuable means of identi¬ 
fication and treatment and furnishes additional evi¬ 
dence that tumors of this kind, at least at the outset, 
are not true neoplasms but chronic inflammatory 
lesions. 

Many other examples might be mentioned, but the 
foregoing are sufficient to illustrate the important 
bearing on medical diagnosis and treatment of the 
radiosensitiveness of cells and tissues. Heretofore, 
for some reason, biologists have seldom made use of 
radiation for experimental purposes. As soon as 
they begin to realize its possibilities, they will find in 
the method a moans of acquiring much valuable in¬ 
formation, and such increase in knowledge will help 
to extend the diagnostic and therapeutic applica¬ 
tions. 


OBITUARY 


JAMES WILLIAM TOUMEY 
Jambs William Toumby, D.So., D.For,, professor 
of silviculture at the Yale School of Forestry, died at 
hia home in New Haven on May 6,1932. He was one 
of the pioneers and founders of American forestry. 
He was a great teacher and educator, a scientist of 
distinction, an author, and an influential leader in 
advancing the movement of forestry. He had been 
associated with the Yale School of Forestry from the 
time of its establishment in 1000. His part in build¬ 
ing the school, in setting and maintaining high educa- 
%na! standards, and making the institution a force 
in the dovdopmont of forestry in the nation can not 
be measured. 


Trained as a botanist, he brought his extensive 
knowledge of plant science to bear on the problems of 
forestry. By his own study and experience he mas¬ 
tered the technical aspects of forestry and made a 
large contribution to the application of forestry 
principles to American conditions. His power as a 
teacher lay in his unflagging enthusiasm, in his per¬ 
sonal interest in students and sympathetic understand¬ 
ing of their needs, and in his ability to stimulate in¬ 
dividual effort on their part. He possessed high 
qualities as a scientific investigator, keen perception, 
unusual sense of values, originality and ingenuity in 
research, and persieteuce in carrying his studies to a 
concIuBion, He hod unfaltering faith in the work he 
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‘was doing and in tho value and necessity of forestry 
in our national life. He was ever optimistio and oou- 
ragpeouB in the face of obstadcs and he possessed a 
spirit of devotion that won a following in all his en* 
terprises. 

While intense in the application of his efforts to 
teaching and research in his special field, his general 
interests were broad, as exemplified in his reading, his 
university associations, and his participation in pub¬ 
lic affairs. He was simple and straightforward in 
thought and in his dealing with men. He was tolerant 
of the opinions of others, but ho swiftly detected pre¬ 
tense, sophistry and self-seeking. His general per¬ 
sonality and kindliness won the affectionate regard of 
his students and made a host of other friends. 

Professor Tourney was born in Lawrence, Michigan, 
on April 17, 1865. His youth was spent on the farm 
of his father, Dennis Tourney, and his early educa¬ 
tional work was in the local schools. He prepared for 
college at the Decatur High School, but taught school 
for several years before entering the Michigan State 
Agricultural College, from which he graduated in 

1889. In college he directed his chief efforts to the 
study of botany. His work was given ^cognition by 
an appointment as an instructor in the college in 

1890, and by the degree of Master of Science in 1893. 

In 1891 he was called to the University of Arizona 

where he remained until 1898, advancing by steps to a 
full professorship in botany. At the same time he 
held the position of botanist in the State Agricultural 
Experiment Station, under whose auspices he con¬ 
ducted his scientific research. He served as the acting 
director of the station in 1897-1898. During this 
period Professor Tourney made very distinctive con¬ 
tributions to plant science. He conducted investiga¬ 
tions in the fields of taxonomy, ecology, physiology 
and pathology, and also in entomology. He did special 
work on the date palm and became widely recognized 
as an authority on cacti. He established a cactus gar¬ 
den at Tucson which has been continued by his suc¬ 
cessors. He built up a large cactus herbarium, draw¬ 
ing upon it to aid the plant collections of Kew and 
other institutions. In 1897 he visited England and 
personally assisted in the systematic arrangement of 
the collection at Kew. About twenty-five articles and 
bulletins remain as a record of his investigative work 
in Arizona. 

Professor Tourney began his formal work in for¬ 
estry in 1899 when he was appointed superintendent 
of tree planting in the Division of Forestry,- U. S. 
Department of Agriculture. He was selected for the 
post because of his knowledge of trees and in recog¬ 
nition of the experimental work which he had already 
done in tree planting. His duties were to encourage 
reforestation and to cooperate with private owners. 


He traveled extensively, studying local problems in 
various regions and assisting individuals by direct ad-^ 
vice and through numerous publications. 

When the Yale Forest School was established in 
1900 Professor Tourney was chosen as one of the two 
regular members of the staff. Forestry was new and 
untried in this country, and there was little instruc¬ 
tional material applicable to American conditions. It 
was a period of building the first foundations both of 
forest education and of the science and practice of 
American forestry. In this work Yale played a prom¬ 
inent part and Professor Toumey*s contribution was 
large. 

When the dean of the school, Henry S. Graves, was 
called to Washington to take charge of the U. S. For¬ 
est Service in 1910, Professor Tourney succeeded him 
as head of the school, a post which he held until 1922. 
During this period he materially enlarged the endow¬ 
ments and the physical facilities of the school. He 
was responsible for the gift of the new central build¬ 
ing, Sage Hall. He enlarged the forest properties 
of the institution and secured large accessions to the 
library. He himself donated a collection of some 
2,500 specimens to the forest herbarium. Even more 
important, he developed and strengthened the educar 
tional work, adhering to high echolastlo standards and 
ideals as essential in a professional preparation for 
forestry. 

In 1922 he retired from the deanship and devoted 
his efforts to teaching and research. The last decade 
of his life was the richest in his personal contribu¬ 
tions to the science of forestry. Many research proj¬ 
ects which he had previously initiated were brought 
to fruition. 

He directed bk chief efforts to the study of forest 
tree seeds and seedlings, to the environmental factors 
affecting the life of seedlings, trees and stands, and 
to the application of the principles of silvictilture in 
intensive practice. He developed the property owned 
by the school at Keene, New Hampshire, as an experi¬ 
mental and demonstration forest of first importance. 
He secured funds for additional land, bringing its 
area to about 1,600 acres or about two thirds of its 
projected size. Daring recent years he made the Tide 
Forest at Keene a center of his stlvioid studies and bis 
practical experiments in silvicidtare, and on it con¬ 
ducted a summer camp, with a selected group of grad¬ 
uate students. Before his last illness he ivas to 
complete a report describing the forest, the history of 
the operatknB upon it, and the praotieal results of 
management. The Keene Forest will always stand as 
a memorial of his work in forestry. - 

Professor Tourney contributed extensively to the |i^ 
erature of forestry. Hk ^^Seeding and and 

^Foundations of Sdviculture’r are itandai^ 
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uaed u text end reference books by students 
in the forest eohools and by others interested in for¬ 
estry** He was responsible for initiating at the 
School of Forestry a series of soientifio bulletins, now 
comprising thirty-three numbers. Of these he was 
author or oo-author of eight, and seven others were 
written by graduate students working under his direc¬ 
tion. In addition he wrote extensively for the for¬ 
estry journals and other periodicals. His bibliography 
covers a wide range of subjects, including articles of 
a ficientifle character, discussions of applied silvicul¬ 
ture, forest taxation, watershed protection, forest eco¬ 
nomics and public forest policy. 

Professor Tourney was called upon frequently for 
public addressee and for participation in public en¬ 
terprises through committees and advisory boards or 
as an officer in technical and civic associations. In 
1929 he was a member of the American delegation to 
the International Congress of Forest Experiment Sta¬ 


tions at Stockholm, Sweden. He was granted the 
honorary degree of Doctor of Science by Syracuse 
University in 1920 and the honorary degree of Doctor 
of Forestry by the Michigan State College in 1927, 
He was a fellow of the Society of American Foresters, 
and a member of Sigma Xi, and of a large number of 
organisations engaged in advancing the interests of 
forestry and conservation. 

In 1897 Proftseor Tourney married Miss Con- 
stantia Blake, of New Haven, who died in 1904, leav¬ 
ing a son, James W. Tourney, now a surgeon in New 
York. His second marriage was to Miss Nannie 
Trowbridge, of New Haven, in 1908, 

Ilis ashes will be taken to the Keene Forest, to 
which he was deeply devoted and which will be an 
appropriate sanctuary for his last resting place. 

Henry S. Graves 

School or Porkstuv, 

Yale UNivBiisjrsr 


SCIENTIFIC EVENTS 


BRITISH SOLAR ECLIPSE EXPEDITION TO 
CANADA 

According to the astronomical coiTespondont of the 
London Times, preparations are well advanced for the 
observation of the total eclipse of the sun on August 
31 by an expedition from the Royal Observatory, 
Greenwich. The eclipse will be visible only from 
North America and limited regions surrounding that 
continent, the path from which the sun will be seen 
totally eclipsed crossing Hudson’s Bay, Quebec Prov¬ 
ince, and the northeastern states, where totality will 
last about 100 sec. The observers, Dr. John Jackson 
and Mr. C. R. Davidson, F.R.S., of the Royal Ob¬ 
servatory staff, will proceed to a selected station near 
the town of Parent, in the Province of Quebec, on 
the Canadian National Railway, to observe the eclipse. 

There is to be no attempt to solve the problem of 
tibe bending of light-rays as they pass the sun that has 
formed part of the program on the occasion of some 
recent eclipses, but tbe equipment is chosen for mak¬ 
ing photographic records of the corona that is seen 
surrounding the sun only daring total eclipses, and 
of its spectrom and of that of the chromosphere or 
solar atmosphere for which these occasions are spe- 
mally suitable, Photographs of the corona will be 
taken with a teIcBCope that has an object-glass 6 
inches in diameter and of 45 feet focal length, giving 
Ihmfyifore an iiuage of the sun 6 inches in diameter. 
This will be placed in a fixed horizontal position and 
ted by a rotatmg coelostat 

fln4 James William Tourney. 

BonSi New York, 1918^ Kavised by J, 
W. OLi^, Korstiam 1931. 

' 9UtHeuthir€, James William Tourney. 

Sons, K«w Yotk, 1996. 


Tbe spectra of the corona and of the chromosphere 
will bo photographed with a telescope with object 
glass 7 inches in diameter, of 21 feet focal length, 
producing, therefore, an image of the sun 2.3 inches 
in diameter. The spectrum will be formed by a 
prism, whose effective angle is 45 degrees, placed be¬ 
fore the object glass. Such photographs result in a 
series of parallel arcs, which are actually pictures of 
the edge of the sun formed by light of different wave- 
leng^ths* It is hoped that these will enable a connec¬ 
tion to be traced between the chromosphere and the 
corona, and a differentiation to be made between the 
individual rings, or layers, which it is believed make 
up these solar surroundings. 

Apparatus is also being taken with which to photo¬ 
graph the spectrum of the chromosphere and of the 
corona in its red and infra-red region. This is a 
grating slit spectrograph, the sun’s image being 
formed on the slit by a mirror 9 inches in diameter 
and of 10 feet focal length. Another spectrograph of 
a different type, tbe speotruni in this case being pro¬ 
duced by a prism vrith refracting angle of 30 degrees, 
will be used to photograph certain groups of lines 
due to calcium, and then deduce their absolute relative 
intensities at different heights in the chromosphere. 
Use will be made of curved films in some of these 
operations to secure good definition over a consider¬ 
able length of the spectrum and advantage will be 
taken of the new Ilford infra-red sensitive plates. 

iNVfcSTlGATION OF COSMIC RADIATION 

AooosmNO to information from the Maaaaehusetts 
InsMtu^ of Teohnplogy, it will participate this sum- 
me| in the ^^rld-wide sui^cy of cosmic radiation to 



578 


SCIENCE 


You 75, No. 1968 


be undertaken under the auspicea of the Carnegie In- 
Btitution of Wasldngton. 

The project, which calls for the establishment of 
some 20 scientific stations on six continents and in 
every zone except the Antarctic, is under the direc¬ 
tion of Dr. Arthur II. Compton, of the University of 
Chicago. 

Dr. Ralph D. Bennett, associate professor of elec¬ 
trical measurements at the institute, with the coopera¬ 
tion of Dr. J. L. Dunham of Harvard University, 
will undertake cosmic radiation studies in Alaska, 
California and Colorado. Dr. Bennett made prelimi¬ 
nary radiation studies in Colorado last year and since 
then lie has developed a portable counting tube ap¬ 
paratus. It is planned to set up this instrument at 
high altitudes in the Rooky Mountains for measure¬ 
ments of the stopping power of different materials 
for the particles which actuate the counting tube. 
Dr. Bennett has left Cambridge to join his party in 
the west. 

During the investigations measurements of cosmic 
radiation will be carried on continuously, day and 
night, over a long period, to determine whether there 
is a diurnal variation. The survey will also make it 
possible to compare directly intensities of radiation 
at many points, Tliese studies are expected to show 
doftnitely whether cosmic radiation is associated with 
terrestrial locality. 

Dr. Robert B. Erode, of the University of Cali¬ 
fornia, visiting professor of physics at the Institute 
of Technology, will cooperate with Dr. Bennett and 
Dr. Dunham in measurements in the California moun¬ 
tains. In Colorado the party will have the assistance 
of Professor J. C. Steams, of the University of 
Denver. Professor M. S. Vallarta, of the department 
of physics, will join the party of Professor Compton 
when it begins its investigations in the highlands of 
Mexico. Dr. Compton^s party will also make mea¬ 
surements in Hawaii, Australia, New Zealand, Peru, 
the Canal Zone and in northern Canada in the vicinity 
of the north magnetic pole. 

The Asiatic survey will be directed by Professor 
J. M. Benade, of Lahore, who will make investigations 
in Ceylon, Java and northern India. South African 
observations will be made by Professor S, M. Naude, 
of the University of Cape Town. Dr. E. 0. Wollan, 
of the University of Chicago, will go to Spitzbergen 
and other European points. Dr. Allen Carpe;, of New 
York, lost his life recently in the beginning of the 
cosmic radiation survey at the head of the Muldrow 
Glacier on Mt. McKinley in Alaska, 

CONFERENCE OF THE INTERNATIONAL 
STANDARDS ASSOCIATION 

Enqini&bibs of eighteen nations mot in Milan, Italy, 
on May 30 to open a series of technical conferences 


aimed to secure international uniformity in standards 
for airplane and automobile parts, cutting tools, iron 
and steo], and other subjects. 

The conferences, to extend through the ninth of 
June, are under the auspices of the International 
Standards Association, which includes in its member¬ 
ship the national standardizing bodies of the United 
States, Prance, Germany, Italy and 14 other nations. 

Ernest Woolcr, chief engineer of the Timken Roller 
Bearing Company of Canton, Ohio, on American dele¬ 
gate, will discuss before the conference on ball and 
roller bearings the American proposal to replace the 
thousand different types and sizes now manufactured 
in the United States alone. 

Subjects which will be studied by the conference 
on aeronautics in an effort to secure greater interna¬ 
tional uniformity in essential features of airplanes, 
are: direction of rotation of the engine, safety belts, 
propeller bubs, electric voltages aboard airplanes, 
floats for seaplanes, parts of the steering equipment 
and engine control levers, dimensions and arrange¬ 
ment of instruments, instrument dials, identification 
colors for pipe lines, screwed pipe connections and 
valves, screw threads and principles for the computa¬ 
tion of rating of airplanes and engines. 

Other conferences will be held on cutting tools, 
center heights and dimensions of shaft ends of electric 
motor and driven machines, shafting keys, fluid meters 
and sieves for testing purposes. 

The countries which will be represented at the 
International Standards Association conferences 
through their national standardizing bodies are: 
Austria, Belgium, Czechoslovakia, Denmark, Finland, 
France, Germany, Holland, Hungary, Italy, Japan, 
Norway, Poland, Rouxnania, Russia, Sweden, Switzer¬ 
land and the United States. 

EXPERIMENTAL FORESTS ESTABLISHED 
IN MINNESOTA 

Three field laboratories, comprising a total of ap¬ 
proximately 5,396 acres, have been set aside as experi¬ 
mental forest areas within the Chippewa and Superior 
National Forests in Minnesota by the U. S. Forest 
Service. These areas were chosen after a careful 
study as being representative of the various types and 
conditions found in the forested area of Northern 
Minnesota. 

The Cutfoot Experimental Forest is located ap¬ 
proximately twenty-four miles from Deer River and 
is well stocked with thrifty, growing timber which is 
largely Norway and jock pine, although other types 
are also represented. The Pike Bay Experitnental 
Forest lies approximately six miles southeast of Cats 
Lake. It is predominantly an aspenJiardwood type, 
but includes a small area of virgih white and Norway 
pine. 
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SAWishinri Sxperiat^tol Forest^ comprising 
2,636 ikcr^; is about tbirteen mOes southeast o£ Ely, 
Minnesota, nHthiu tiie Superior National Forest The 
three most important timber types on the Superior 
National Forest, and in the region immediately aur> 
rounding that forest, are represented within the ex¬ 
perimental area. This portion of Minnesota is a dis- 
' tinot olimatio region and the rock outcrop soil is 
unique in the Lake States. The result of studies made 
elsewhere in the Lake States Region can not be defi¬ 
nitely applied to this large area of forest land and it 
is largely for the purpose of studying the proper 
methods of handling the jack pine, black spruce and 
aspen types that this experimental forest was estab¬ 
lished. 

The federal forest research work in the Lake States 
Region is handled by the Lake States Forest Experi¬ 
ment Station whicli is maintained by the Federal Gov¬ 
ernment in cooperation with the University of Minne¬ 
sota at St Paul. A branch station has been main¬ 
tained for several years on the Chippewa National 
Forest The designation of the Cutfoot and Pike Bay 
Experimental Forests will make it possible to con¬ 
centrate the studios within the two areas, thus per¬ 
mitting a more efficient conduct of the studies and a 
more effective demonstration to the timberland own¬ 
ers in the vicinity who are interested in managing 
their own timber lands for the permanent production 
of timber. A branch station has also been established 
on the Superior National Forest and the designation 
of the Kawishiwi Experimental Forest is in further¬ 
ance of the research work at this branch station. 

The Lake States Forest Experiment Station also 
maintains branch stations at Ruse, Michigan; Ros¬ 
common, Michigan (a fire studies station in coopera¬ 
tion with the State of Michigan); in Buffalo County, 
Wisconsin (for the study of erosion), and in North 
Dakota for the development of planting technique on 
the prairie regions of that state. 

AWARDS OF THE AMERICAN MEDICAL 

ASSOCIATION FOR EXHIBITS AT THE 
NEW ORLEANS MEETING 
ClAS8 I 

Awiims in Class I are made for exhibits of indi- 
vidi^ investigations, which are judged on the basis 
of originality and excellence of presentation. Ac- 
eording to the report in the Jotmuil of the American 
Meiboal Aasooiatiou they were: 

j^ld medal to Frank A. Hartman, 0. W. Greene, 
JTi Jv Itaietil and 0. W. Thom, University of Buffalo, for 
urigiiti} investigative work on the development and us© 

^ suprarexlal cortex and excellence 

.of 

^ d W. Emmons, College of Physi- 
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cianf and Surgeons, Columbia University, New York, .for 
original work on the variations in ringworm fungi and 
excellence of presentation. 

The bronse medal to J. A. Bargen, P. W. Brown and 
H. M. Weber, Hayo Clinic and Mayo Foundation, 
Eochester, Minnesota, for original investigation of dis¬ 
eases of the colon and excellence of presentation. 

Certidcates of Merit, Class I, wore awarded to the 
following: 

To Abraham Levinson, Chicago, for exhibit illustrat¬ 
ing continuation of investigations on the cerebrospinal 
ffuid. 

To Alton Ochsner, Earl Gurside and Ambrose Storck, 
department of surgery^ Tulane University Medical 
School, New Orleans, for exhibit illustrating the use of 
digestive ferments in prevention of adhesions. 

To Sidney J. Wilson and Simeon II. Hulsey, Fort 
Worth, Texas, and Fred D. Weidinan, Philadelphia, for 
exhibit illustrating excellent studies on chromoblastomy¬ 
cosis in Texas. 

In addition, the following exhibit is deemed worthy of 
Honorable Mention; 

That of John W. Towey, Powers, Michigan; WiUis 
H. Huron, Iron Mountain, Michigan, and Henry 0. 
Sweany, Chicago, for exhibit on occupational sensitira- 
lion to fungus spores found in maple bark. 

ClA«38 II 

Awards in Class II are made for exhibits which do 
not exemplify purely experimental studies and which 
are judged on the basis of excellence of correlating 
facte and,excellence of presentation. They were: 

The gold medal to Max Ballin and Plinn F. Morse, 
Harper Hospital, Detroit, for excolleuco in presentation 
of exhibit on parathyroidism. 

Tho silver medal to L. G. Eowntroe and C. H. Greene, 
Mayo Clinic and Mayo Foundation, Rochester, Minne¬ 
sota, for excellence of presentation of exhibit of compre¬ 
hensive study on Addison's disease. 

The bronze medal to Ernest Carroll Faust, department 
of tropical medicine, Tulane University Medical School, 
New Orleans, for excellence of presentation of exlubit 
on human helminth infections. 

OertiU cates of Merit, Class II, were awarded to the 
following: 

To Chevalier Jackson and Chevalier L. Jackson, Tem¬ 
ple University School of Medicine, Philadelphia, for ex¬ 
cellence of presentation of exhibit illustrating tumors of 
the longs and tracheobronchial tree. 

To Frank C. Nef, D, N. Medoaris and Margaret An¬ 
derson, department of pediatrics, University of Kanaaa 
School of Medicine, Kansas City, for exceileneO of 
presentation of exhibit illustrating a study of the newly 
bom. 

To Henry F. Vaughan, Detroit Department of Health,, 
Detroit, lor excellence of presentation of exhibit illne* 
trating plan of medical participation of the general 
prac^ltlioher in a public hedth program. 

In addition, the following exhibits deemed wprti^ 
of %norable Mention; 
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That of Franclfl Clark Oraat, TJnivor$ity Hospital, 
Philadelphiaj for exeelleuce of demonstration of exhibit 
on ventriculography. 

That of O. E. Denney, National Leprosarium, CarviHe, 
Louisiana, for exhibit on leprosy. (This work has been 
recognized by awards at previous scientific exhibits of 
the American Medical Association.) 

The Committee on Awards commended especially the 
group exhibit of the Mayo Clinic and Mayo Foundation 
as a model of presentation, the excellent demonstrations 
given in the special exhibits on poliomyelitis, on cancer 
and on physical therapy. 

A special Certificate of Merit was awarded to the 
American Society for the Control of Cancer for a co¬ 
operative exhibit on cancer as the best exhibit in the 
educational (national organizations) classification. 

AWARDS TO ENGINEERS IN ENGLAND 

It is announced in Nature that the British engi¬ 
neering societies have made awards as follows: 

The Council of the British Institution of Civil Engi¬ 
neers has m£ide the following awards for papers read 
and discussed at the ordinary mootings during 1931-32: 
The Telford Gold Medals to Dr. C. F. Jenkin, emeritus 
professor of engineering science in the University of 
Oxford, and to Sir Bernard D ’0. Darley, of Bahawalpur, 
India; the Stephenson Gold Medal to B. G, White, Lon¬ 
don; a Telford premium jointly to H. 0. Whitehead, 
Birmingham, and F. B. 0’Shaughnessy, Birmingham; 
Telford premiums to Baymond Carpmael, London, H. J. 
Deane, London, John Goodman, Skip ton; a Manby pre¬ 
mium jointly to W. F. Stanton, Bishops Castle, and A. 
G. Le Cloroq, Waltomon-Thames; a Trevithick premium 
to W. C. Ash, Vizagapatam, India. 

The Council of the British Institution of Electrical 


Engineers has made the following awards of premiums 
for papers read during the session 1931-32, or accepted 
for publication: Institution premium to J, Bruce; 
Ayrton premium to F. Lydall; Fahie premium to H. 
Kingsbury and B. A, Goodman; John Hopkinson pre¬ 
mium to II. W. Clothier; Kelvin premium to Professor 
W, M. Thornton and Dr, W. G. Thompson; Paris pre* 
mium to E. W. Dickinson and H. W. Grimmitt; extra 
premiums to H. Blades and A. 0. MacQueon; E. 0* Kapp 
and C. G. Carrothers; Dr. F* Luschen, H. Pearce and 
T. T, Evans; E. A. Watson, Major E. HL E. Woodward 
and W. A. Came. Wireless section premiums: Dud- 
dell premium to T. L. Eckersley; extra premiums to 
B. S. Gossling, J. A. Batcliffe, L. G. Vedy and A. F. 
Wilkins. Meter and Instrument Section premiums: Sil- 
vanuB Thompson premium to Professor J. T. Mac- 
Gregor-Morris and H, Wright; an extra premium to S. 
H. C. Morton. 

Two awards of the Gold Medal of the Institu¬ 
tion of Mining and Metallurgy, the highest distinction 
in its power to confer, have been made; (a) Sir Harold 
Carpenter, in recognition of his eminent services in the 
advancement of metallurgical science and technology; 
(h) Dr. Thomas A. Hickard, in recognition of his ser¬ 
vices in the general advancement of mining engineering, 
with special reference to his contributions to technical 
and historical literature. The following awards have 
also been mode: The Consolidated Gold Fields of South 
Africa, Ltd., Gold Medal to P. J. Orowle for his In¬ 
vestigations on ground movement and methods of sup¬ 
port in deep mines, Kolar Gold Fields; The Consolidated 
Gold Fields of South Africa, Ltd., premium of forty 
guineas to Professor Bernard W. Holman for his work 
on flotation reagents; the William Frecheviile Student 
Prize of ton guineas to Gilbert F. Hatch for bis paper 
on Check Sampling of Diamond Drill Holes at the 
Trepoa Mines, Jngoalavia.’^ 


SCIENTIFIC NOTES AND NEWS 


The Manaon medal for tropical medical research, 
given triemiially by the Royal Society of Tropical 
Medicine and Hygiene, has this year been awarded 
to Dr. Theobald Smith, who recently retired as di¬ 
rector of the department of animal pathology of the 
Bookofeller Institute for Medical Research. The pre¬ 
vious recipients of the Manson medal have been Sir 
David Bruce (1923), Senator Ettore Machiafava 
(1026) and Sir Rondd Rosa (1929). 

The lister Medal of the Royal College of Surgeons 
for distinguished contributions to surgical science has 
been awarded to Sir Charles Ballanoe, who will de¬ 
liver the Lister Memorial Lecture at the coDege in 
1933. 

The Hungarian Academy of Soiencea has elected as 
foreign member Sir Arthur Eddington, Plumlan pro¬ 
fessor of astronomy at the University of Cambridge 
and director of the Cambridge Observatory, 


At the annual convocation of McGill University on 
May 26, honorary degrees were conferred on Suigeon- 
General Robert Hugh Patterson, U. S. Army; Dr. 
Alfred North Whitehead, professor of philosophy at 
Harvard University, and Dr. J, S. Plaakett, Sector 
of the Dominion Astronomical Observatory. 

The presentation of the Mendel Medal will be made 
on June 7 at the commencement exercises of Villa- 
nova College to Francis P. Garvan, of New Tork, in 
recognition of his contributions to soientiflo progress. 
Former winners of the award have been Dr. John A. 
Kolmer, professor at the University of Pennsylvania; 
Dr. Albert F. Zahm, of the Congressional Library at 
Washington, and Dr. Karl F. Hcrafddf of the 
Johns Hopkins Uxsivmeity. 

Pbofbssob WnnuH MoirnBUi ThobsttoHj who 
holds the ehair of electrical sziguieering at Annsbiohf 
College, Newoas^e-on-Tyae, has been awarded the 
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Kelvin premium for 1982 in oonjunction with Dr. W. 
Q. Thompson for their paper on the absolute measure* 
ment of high eleotrieal pressure. 

Howard Collrqe^ Birmingham, Alabama, has con¬ 
ferred the degree of doctor of laws on Dr. A. Richard 
Bliss, Jr., chief of the division of pharmacology of 
the College of Medicine of the University of Ten¬ 
nessee. 

Dr. Leonard Thompson Troland, director of re¬ 
search of the Technicolor Motion Picture Corporation, 
lecturer in psychology at Harvard University, died on 
May 27. He fell from a cliff, near the summit of 
Mount Wilaon, California. Dr. Troland was forty- 
three years old. 

Dr, Francis E. Lloyd, professor of botany of Mc¬ 
Gill University, has been elected president of the 
Royal Society of Canada in succession to Sir Robert 
Falconer, retiring president, of the University of 
Toronto. 

Paul J. Sachs, associate director of the Fogg Art 
Museum, was elected president of the American Asso¬ 
ciation of Museums at the annual meeting of the asso¬ 
ciation held in Cambridge from May 12 to 14. He 
succeeds Fisk© Elimball, director of the Pennsylvania 
Museum of Art, Other new officers elected at the 
meeting were: Vice-presidents, Walter H. Siple, di¬ 
rector of the Cincinnati Art Museum, and Hermon 
Carey Bumpus, trustee of the Children's Museum of 
Boston; Secretary, Alexander Wetmore, in charge of 
the U. S. National Museum. The following were re¬ 
elected: Vice-presidents, Arthur C. Parker, director 
of the Rochester Museum of Arts and Sciences, and 
Charles R. Richards, executive vice-president of the 
New York Museum of Science and Industry; Trea¬ 
surer, George D. Pratt, trustee of the American Mu¬ 
seum of Natural History and the Metropolitan Mu¬ 
seum of Art, 

Dr. William H. Park was appointed at the recent 
New Orleans meeting to represent the American Med¬ 
ical Association on the council of the American Asso¬ 
ciation for the Advancement of Scienoe. 

Da Allen D. Keller, professor of physiology 
and phormaoology in the University of Alabama 
School of Medicine, has been given a grant by the 
Conunittee on Soientihe Research of the Amerioan 
Medical Association, to aid his investigations of 
brain-^Stem funetiona 

pHOFayasoa Carlton C. MuRdook, assistant pro¬ 
fessor of physios at Cornell University, has been made 
a full professor. 

The following appointments to instruetorships have 
be^ made In the Bchool of Chemistry of the Univcor- 


sity of Minnesota for the coming academic year: in 
organic chemistry, Drs. P. D. Bartlett and C. F. 
Koelsch, now Research Council fellows at the Rocke¬ 
feller Institute and at Harvard University, respec¬ 
tively; in chemical engineering, Fred Hovde, for the 
past three years Rhodes Scholar at the University of 
Oxford, and in analytical chemistry, E. B. Sondell, 
the present duPont Fellow at the University of Min¬ 
nesota. 

Nature states that at Jesus College, University of 
Cambridge, Dr. W. H. Thorpe has been elected a 
fellow. He has been a research fellow of the Rocke¬ 
feller Foundation at the University of California and 
a member of the research staff of the Imperial In¬ 
stitute of Entomology. At St. John's College^ Dr. 
L. Rosenhead has been elected a fellow. He entered 
the college with an open Stratbeona Research Stu¬ 
dentship for mathematics, and in 1930 was elected a 
senior research student of the Royal Exhibition of 
1851. 

Dr. Karl M. Dallknbach, who has been visiting 
professor of psychology at Columbia University for 
the post two years, returns to Cornell University next 
autumn os professor of psychology. 

According to a news dispatch E. H. Magoon, a 
sanitary engineer for the Rockefeller Foundation, ar¬ 
rived at Managua, Nicaragua, on May 26 to assist in 
the government campaign against malaria. A severe 
epidemic followed the earthquake last year, the mor¬ 
tality being very high, and the Nicaraguan Minister of 
Public Health re<iuested aid of the Rockefeller Foun¬ 
dation. 

C. M. Heh, head of the department of agronomy 
at the University of Nanking, China, has begun a 
year's study at Cornell University. At Nanking he 
has been associated with the Comell-Nanking coop¬ 
erative plant breeding project. 

De. Laeatette B. Mendel, Sterling professor of 
physiological chemistry in Yale University, delivered 
the annual Alpha Omega Alpha address in New Or¬ 
leans on May 12, His subject was “Scientific Exper¬ 
iment and Medicine." Professor Mendel also ad¬ 
dressed the students of the School of Medieine in Tu- 
lane University and at the Louisiana State Medieal 
Center. 

Ar the annual initiation of the Cornell Chapter of 
the Society of Sigma Xi, which was held on the eve* 
niag of May 19, 72 members and associates Wfsre ad¬ 
mitted to the society. The annual address was deliv¬ 
ered by Dr. Maurice C. Hall, chief of the Zoological 
Divismn of the Bureau of Animal Industry, Waalung- 
ton, D. C., on the subject “Flaying the Scientiflo 
Game." 
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Pb0!i*es80R Huoh 8tott Ti^TiiOR^ chairman of the 
department of chemistry, Princeton University, will 
deliver the Edgar I^larburg Lecture at the annual 
meeting of the American Society for Testing Mate¬ 
rials in Atlantic City in June. This lecture was es* 
tablished in 1926 as a means of emphasizing the im¬ 
portance of that phase of the work of the American 
Society of Testing Materials which deals with the pro¬ 
motion of knowledge of engineering materials. The 
lecture commemorates the name of the society’s first 
secretary-treasurer, who, through his development of 
technical programs over a period of sbeteen years, 
brought wide recognition to the society as a forum 
for the discussion of various aspects of materials used 
in engineering fields. The subject of the lecture is 
^fundamentals in the Problem of Resistance to De¬ 
terioration.” 

Sib Arthur Keith will deliver the Stephen Paget 
Memorial Lecture at the annual general meeting of 
the Research Defence Society to be held in London 
on June 15. 

A UDCTURE on the Liversidge Foundation will be 
delivered by Professor A. V. Hill, Foulerton research 
professor of the Royal Society, on May 13, on “Chem¬ 
ical Wave Transmission in Nerve.” 

The fourteenth annual meeting of the American 
Society of Mammalogists was held at the United 
States National Museum, Washington, from May 3 to 
7. There were 122 members present from 14 states 
and one Canadian province, this constituting the 
largest attendance at an annual meeting in the history 
of the society. Forty papers on various phases of 
mammalogy were presented. One resolution was 
adopted asking federal and tonitorial agencies for a 
•more adequate protection of the brown and grizzly 
bears of Alaska, and another urging the U. S, Bio¬ 
logical Survey to cease the poisoning of wild life. 
The officers elected were: Presidentf Marcus W. Lyon, 
Jr,; Vice-presidentsf H. E. Anthony, T. S. Palmer; 
Recording secretary, H. H, Lane; Corresponding sec¬ 
retary, Robert T. Hatt; Treasurer, Mrs. Viola S. Sny¬ 
der; Directors, class of 1932-1934, W, K. Gregory, 
R. M. Anderson, Chas. C. Adams, H. H. T. Jackson, 
Lee R. Dice. Edward A. Preble continues as chair¬ 
man of the editorial board in charge of The Jomnal 
of Mammalogy, The next annual meeting will be 
held at the Museum of Comparative Zoology, Cam¬ 
bridge, Massachusetts. 

The American Society of Clinical Pathologists 
held their eleventh annual convention in New Orleans, 
Louisiana, from May 6 to 9. Dr. W. M. Simpson was 
inducted into office as president for the year 1932-^, 
and Dr. A. G. Foord, of Pasadena, California, was 
the president-elect The Ward Bnrdick Award was 


to Dr. B. KUne, diieotor of labmttories in Vk 
Sinai Hospital, CleivdaDd, fox his contribution on the 
Berologioal diagnosis of syphilia. Dr. E. B. Eracke 
was given the gold medal award for his demonstratLoa 
of agranulocytic angina at the scientific ^thibit Of the 
society. The society officially dedicated the depart¬ 
ment of pathology of the Louisiana State University 
on May 9. 

Db. J. Edward Hofvheister, secretary of the New 
York State Geological Association, writes that the 
eighth annual meeting of the association was held at 
the University of Rochester on May 13 and 14. It 
was attended by 175 people representing 16 institu¬ 
tions in the state. On the first day the group visited 
the Genesee Gorge, the Irondequoit Bay and tiic Pin¬ 
nacle Hills in order to study the geology of the 
Rochester region. This was followed in the evening 
by a dinner and dance. A feature of the dinner was 
an address by Professor Herman LeRoy Fairchild, 
one of the original fellows of the Geological Society 
of America. On the following day a trip to the 
Devonian south of Rochester was made. This included 
stops at the High Banks of the Genesee River at Mt. 
Morris, and the Genesee Canyon in Letchworth Park 
near Portage. Next year the association plans to visit 
the New York City region. Professors R. J. Colony 
and Marshall Kay, of Columbia University, were 
chosen president and secretaiy, respectively. 

The summer meeting of the Com Belt Section of 
the American Society of Agronomists and the Amer¬ 
ican Society of Plant Physiologists will be held jointly 
at the University of Wisconsin, on July 11, 12 and 
13. All agronomists and plant physiologists whether 
members of the societies or not are invited to attend. 
Headquarters will be in the new agronomy building,. 
and the program will be built around the environ¬ 
mental relations of plants utiliring the significant ex* 
amples of the work in progress in field, greenhouse 
and laboratory to illustrate principles and technique, 

A OEBAT part of the University of Valencia was 
destroyed by a fire of unknown origin ^ich bri)ke 
out on May 12 in the natural history departmtot. 
Damage was done to the extent of sevm^al million 
pesetas, the astronomical observatory and the fac^ 
ulties of natural history, physics and chemistry, with 
their valuable ooUections and laboratories, being de^ 
stroyed. Six people were injured, three of them 
dents who, with their professors, were engaged in 
saving the most precious volumes of the lifanOry when 
a glass roof fell in. 

The new Oceanographic l4dmraiory of the Uhiy^, ' 
rity of Washington in Seattle will he de£<^ied 
afternoon of June 15, with Dr. Bob^ A' ' 

the riiicf apeak^ Ihihoxat^^ 
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on the skoKe o£ Lake tTnion et the foot of the campus, 
wheire ready aeoen to the aea is ohtamed through the 
Lake Washington Ship Canal. The building is ad< 
mirably equipped for Tesearcb in oceanography, based 
on the fundamental soienoes of physics, chemistry, 
botany and zoology. The Oceanographic Labora* 
lories, besides the main laboratories to be dedicated 
in June, are composed of a research boat Catalyst, 
which is seventy-five feet long, Diesel driven, with a 
cruising radius of 2,000 miles, and the field labora¬ 
tories at Friday Harbor in the San Juan Islands, 
comprising eight buildings of hollow tile construction, 
on 484 acres of land, with about two miles of shore 
line. 

Aooordikq to the Journal of the American Medical 
Association ground was recently broken for the erec¬ 
tion of a research laboratory at the plant of Merck 
and Company, Inc., Rahway. A south wing will be 
devoted to carrying on pure or fundamental research, 
for which three laboratories will be provided. An¬ 
other laboratory will be fitted for biochemical research 
with an adjoining incubator room containing a steri¬ 
lizer, incubator and other necessary equipment. In a 
pharmacologic laboratory the physiologic action of 
various chemicals will be investigated. There will 
also be a laboratory for micro-analysis, a microbal¬ 
ance room, an ordinary balance room and an ice room. 
The north wing will contain a large chemical labora¬ 
tory suitable for twelve chemists carrying on applied 
research and development work. The central section 
will contain, among other things, a library. 


m 

AocxmDXWO to Tho Medical Journal, an 

Alfred Fripp Memorial Fellowship, endowed with the 
sum of £7,000, has been established at Guy's Hospital 
for promoting the advancement of knowledge and re^ 
seateh in psychology through the study of children 
in health and disease. The fellowship will be awarded 
by a board of electors consisting of the physician for 
diseases of children, the superintendent and the dean 
of the medical school as ex-officio members, and five 
others coopted by the ex-officio members. It will be 
open to either sex, but candidates must be unmarried, 
not more than 30 years of age, and be qualified to 
practice medicine or surgery; they will be expected to 
submit with their application a scheme of advanced 
study or research work. The appointment will be 
whole-time—it may be held concurrently with a dem¬ 
onstratorship—^for a period of two years, which may 
be extended for a further period not exceeding three 
years at the discretion of the board of electors. The 
Fripp Fellow will be allowed opportunities for study 
in the children’s department of the hospital, and the 
salary will be £300 per annum. 

Nature reports that the amalgamation of the Opti¬ 
cal Society and the Physical Society of London has 
been under consideration for some time. It has now 
been decided to proceed with the amalgamation. Cer¬ 
tain alterations arc to bo made in the articles of asso¬ 
ciation of the Physical Society, and, in due course, a 
general meeting of the Optical Society will be held to 
wind up the society. 
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LEIDY'8 CRETACEOUS REPTILES OF THE 
UNITED STATES 

Ik Professor Henry Fairfield Osborn’s interesting 
biography of Edward Drinker Cope, paleontologist, 
there appears on page 169 a severe criticism of Joseph 
l4ei4y'a "Cretaoeous Reptile Fossils of the United 
States, published tinder the auspices of the Smith¬ 
sonian Institution," which Cope erroneously attributes 
to Professor Huxley, taken from the Geological Maga- 
Mim of London, 1868. 

The aj^nded correspondence from the letter files 
of the Smitbisonian Institution, contributed through 
Geoi^ P. Merrill, geologist in charge, and the letter 
iUes of Professor Leid^a personal correspondence, 
jidko^d be pt^isoerved in the interest of the ^tory of 
Am^can keienoo of that period and aa a prelude 
^ piatyurus episode, which is fur- 

on pp. 403-409 of the some biog- 
should have drifted 
in ^[itoBti ^*was referred 


in 1866 by Secretary Baird of the Smithsonian Insti¬ 
tute to Louis Agassiz and Edward D. Cope for review 
as to publication, both men naturally approved it" 
(ace page 159), and, as Professor Osborn states, 
this memoir entitled '‘Cretaceous Reptiles of the 
United States" collected all the previous knowledge of 
American explorers, and put into the hands of Marsh 
and Cope all the knowledge of cretaceous reptiles up 
to that year, just as Loidy in his subsequent contribu¬ 
tions of 1869 reviewed tlie entire western fossil 
mammalian life. 

Joseph Leiut, II 

PHZnAUBLrHU 


1302 Filbert Street, 
Philadelphia, Pa., 
February 4, 1869. 

copy 
p. a 

Dear Professor Henry;— 

A y^ty unfayorable cfitielam recently appeared in the 
London Jleologieal Magazine on my last work on the 
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' * Oretaoeous Beptlles, * ’ published by the Smithaonian In¬ 
stitute, The review was signed by which led 

others and myself, to suppose [that it] proceeded from 
Huxley, and 1 assure you I felt much annoyed about It, 
though I took no printed notice of it. I ha^e just been 
informed by Professor Newberry of New York, that ho 
was authorized to say that Professor Huxley not only did 
not write it but knew nothing of it until it was printed 
and that he does not sympathize with, but utterly con¬ 
demns it. I give this information to you for I should 
not like my credit disputed. 

Tours truly, 

JOSKPH LkIDY. 


School of Mines, Columbia College, 

Corner 49th Street & 4th Ave., 

New York, Jan. 29th, 1869. 

Professor Joseph Loidy 
My dear Sir:— 

I suppose you have noticed the very harsh and unjust 
review of your “Cretaceous Beptiles“ in the October 
Number of Geological Magazine. 1 need not assure you 
that all who know you and the high character of all the 
scientific work you have done feel that American science 
which has no more creditable representative than your¬ 
self has been grossly insulted in the article referred to 
and that on this side of the Atlantic at least this review 
will do you more harm than good. 

My object, however, in writing you now is not to tell 
you this, for you must know that such would be the feel¬ 
ing of your sciontifle friends, but to say to you that If 
you have been led to suppose from the fact that this re¬ 
view was signed that it was written by Prof. Hux¬ 

ley, as was the impression producing great surprise and 
regret among us here when it was published, 1 can have 
the pleasure of assuring you that Professor Huxley did 
not write the article and knew nothing of it until it ap¬ 
peared and farther that he has no sympathy with the 
views or spirit of the article and condemns it as earnestly 
as wo do. 1 have his authority for saying this much to 
you. 

1 suspect the avenues and the facts or assertions of 
the obnoxious article emanated from a source much 
nearer home. 

We all deeply deplore Cassinis early death. At the last 
meeting of the Lyceum, resolutions of regret and sym¬ 
pathy were passed which will be communicated to bis 
family, 

I hope to be in Philadelphia in a few days and to see 
you. I have some things to say to you that I can woU 
put on paper. 

Yours very cordially, 

J. S. NxwBajREY. 

SIGNIFICANCE OF BAER'S LAW 

In discuaaing my paper published in the issue of 
ScumoBt for November 13, 1931, Baric Bryan and 


Bhirlefy L. Masou^ state that I ^^neglected to mention 
the factor of stream deflection due to the earth’s rotar 
tion,” in my explanation of contrasts, ^*in the rate at 
which denudation takes place on the banks of any 
rills or streams flowing in directions approaching east 
or west” in southern Ohio and in New Jersey. The 
impression which I get out of the discussion is that 
the authors consider that the neglect of this considera¬ 
tion may well invalidate all my observations. 

The criticism of Bryan and Mason refutes itself: I 
called attention to the steepness of northward slopes 
in valleys having streams flowing east and in valleys 
having streams flowing west, mentioning both direc¬ 
tions specifically. How then would right-hand deflec¬ 
tion result in steepening of northward slopes? Their 
entire criticism breaks down before this one simple 
fact. It hardly seemed necessary to state that field 
observations yielded no hint of the influence of rota¬ 
tion on topography, nor to discuss that factor in a 
brief note on slope asymmetry. However, the point is 
discussed, and negatively dismissed, in one of the 
references 1 cited. F. Bascom^ explains the steeper 
nothward slopes, characteristic of the Coastal Plain 
in New Jersey, on the basis of differential exposure 
which causes contrasts in the active processes of 
weathering and transportation. 

Bryan and Mason cite the classic example of steep 
banks on the western sides of Long Island streams as 
evidence of the potency of rotation in producing 
asymmetric valley cross-sections. As Fuller* limito 
this characteristic to the portions of these valleys in 
outwash plains and definitely states that their cut¬ 
ting began in Wisconsin time it seems strange that 
Bryan and Mason shy away from the study of 
asymmetry in the glaciated portions of North America 
on the basis that many of the streams ore “too youth¬ 
ful.” Their statement that “Obviously the nearly 
unglaciated northern portion of Asia is the region 
for testing” the question of valley asymmetry appears 
inconsistent with their faith in the examples cited 
from Long Island. 

The principle that rivers in the northern hemisphere 
tend to cut their right banks more vigorously than 
their left was apparently first advanced by Babinet,^ 
though it is ouBtomarily called Baer’s Law because of 
its formulation by Karl von Baer* in 1866. Bunker, 
B^ookmann, Nansen, A. E. Nordonakiold and others 
have discussed it at various times since. American 
geologists usually refer to the dassic papers by Gil- 

1 “Asymmetric Valleys and Cliznatie Boundaries,” 
ScmNCZ, 75: 215, 1982. 

a 3. Oeol. 8urv., FoUo 107: 2, 1969. 

sM. L. Fuller. ”Geology of Long Island,” jPro/. 
Paper 82: 51, 1914. 

« Compte9 Mendut Acad, flei., kl: 038,1849. 

e BuL Acad, Boi, Pe«tfr#5o«rg, S: 1, 218, 358, 1865« 
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bert on the qaestlon. In recent years, Eakin^ has 
concluded that it is operative for the lower 600 miles 
of the Yukon and that it influences the pattern of the 
Miseonri River. The deflective force acting on any 
moving body varies with its mass, its velocity, and the 
sine of its geographic latitude. The factor of latitude 
is of Boch importance that the law has seldom been 
considered in explaining the courses of Btreams other 
than those in comparatively high latitudes. The fac¬ 
tors mass and velocity are such that the possibility of 
an asymmetric effect appears to be reduced to in- 
signiflcance in the case of smaller streams. Qeolo- 
gists are by no means united in an opinion that even 
under favorable conditions valleys, thalwegs, stream- 
threads, or stream patterns demonstrate unquestion¬ 
ably a morphologic effect of earth’s rotation. Sir 
Archibald Qeikie^ states, “When, however, we con¬ 
sider the comparatively small volume, slow motion 
and continually meandering course of rivers, it may 
reasonably be doubted whether this vera causa can 
have had much effect generally in modifying the form 
of river-channels.” 

With but little effort an array of examples may be 
marshaled in support of Baer’s Law, for example, 
those considered by Eakin, taken from the course 
of the Missouri River; or, equally convincing facts 
may be cited against it. The most rigorous test 
of the whole hypothesis, in all probability, has been 
that applied by Exner,* who finds that the swift-flow¬ 
ing, relatively largo and well-established Danube at 
Vienna has about one one-thousandth more eorrasive 
effect upon the right half of its bed than upon the 
left In the light of Exner’s rigorous computation 
of the deflective force acting on the Danube it seems 
utterly absurd to invoke the rotation of the earth as 
an explanation of conspicuous slope asymmetry in 
valleys of small streams and rills in southern Ohio 
and in New Jersey, apart from the fact that the 
phenomena cited in my paper are not limited to right 
banks. 

In a fleries of observations on the geology and 
geomorphology of Louisiana now being undertaken 
by members of the school of geology at this univer¬ 
sity the thesis advanced in Baer’s Law will be closely 
scrutinixed. Though the latitude is somewhat less 
than that of southern Ohio and New Jersey, adequate 
compensation should exist in the slight degree of in¬ 
duration of the sediments being out by streams flow¬ 
ing across the Coastal Plain. 

Richabd Josii Russell 

LeuisiaNA Sram tJKxvxastTv 

« H. M. Bakin- The Influence of the Barth’s Rotation 
rmon ths Late™ Brosion of Streams,'^ Jour, Oeol, 18 : 
4fc-447, mo. 

» fsat-MooJp of London (Macmillan and Oom- 

fsm I: Uf lOflS. 

IC. Bxner, Wii^ung dsir Brddiehimg auf 
Pins^nfa,*’ QooffyAnuaier, 0: 1^180,1087. 


LIGHT A FACTOR IN RANCIDITY^ 

Results of experiments conducted in the Food Re¬ 
search Division of the Bureau of Chemistry and Soils 
show that certain wave-lengths of light play an im¬ 
portant rdle in producing rancidity of oil-bearing 
foods. 

Rice bran and rice polish were used in this investi¬ 
gation. When these products were kept under color 
Alters such as blue, purple, blue-green, yellow and 
various shades of red, they showed charaoteristios of 
rancidity when examined organoleptically and by the 
modifled Schiff’s test. When kept under sextant green 
and sextant rod Alters, however, they showed no evi¬ 
dence of deterioration either by odor or in tests with 
the fuchsine sulphurous acid reagent. It is evident 
that the green filter, which approximates chlorophyll 
green, absorbs all photochemically active wave-lengths 
conducive to rancidity, allowing only chemically inert 
wave-lengths to pass through. The sextant red filter, 
being virtually black, accomplished the same result by 
absorbing practically all light. Screening out certain 
wave-lengths of light from oil-bearing foods and 
feeds, therefore, prevents or delays oxidation of the 
oil. 

Antioxidants, such as pyrogallol, hydroquinone and 
substituted hydroxylamines, when added to oil-bear¬ 
ing foods may prevent or delay rancidity, but their 
use is considered objectionable on account of their 
possible physiological effects. 

The keeping qualities of foods, such as salad oils, 
mayonnaise, butter, lard and potato chips, may be 
greatly enhanced by the use of properly colored wrap¬ 
pers, bottles, etc., capable of screening out active light 
wave-lengths. 

A U. S. public service patent and foreign patents 
covering this discovery have been applied for. The 
application of the principle embodied in these patents 
should prove of great economic value to producers of 
package foods. Matnk R. Cob 

Bujusau or Ohxmistbt and Soils, 
tr. S. Depaxtuent or Agrioultubb 

TWISTED TREE TRUNKS ON THE GASPE 
PENINSULA 

In connection with recent discussions in Soibncb 
relative to the twisting of tree trunks during growth 
I should like to call attention to a forested area in 
Eastern Canada which should prove interesting to any 
one working on the growth of such trees. While en- 
eirding the Gasp4 peninsula in the Province of Que¬ 
bec over the new Perron Boulevard, we observed, 
among the logs which had been brought down from 
the mountain forests for pulp wood, a great many 
whieh were noticeably twisted, and where the more 
open agriooltnral land is divided by tail fences^ 

^ Pood Xteeearch Division Contribution No. 137 . 
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twisted rails were very common; in fences four rails 
high, often one out of four and sometimos three out 
of four would be thus miasbappen* As both pulp logs 
and rails were stripped of bark this twisting is very 
evident, especially with the latter when they are old 
and weathered* 

The Gaspd is easy of access by auto from points in 


Maine and Quebec and with a guide familiar with dm 
mountain forests this area would not be a dUBeoli 
place to conduct investigations* A knowdedge of 
French would be a desideratum, for, although tiie 
peninsula has been settled for some 300 years, prac¬ 
tically all the population still speaks French only. 

Bsirnb B. Bunns 
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SCIENTIFIC BOOKS 


The Theory of (Jrowps and Qv/antum Mechanics, By 
Hermann Wkyl. Translated from the second 
(revised) German edition by H. P. Robertson. 
New York, E. P. Dutton and Company. 422 pp. 
$ 6 . 00 . 

The major importance of this authoritative work on 
group theory and quantum mechanics has become well 
known to theoretical physicists since the publication 
of the first German edition almost four years ago* 
Besides providing the most modern and stimulating 
account of the theory of groups as a branch of 
mathematical discipline, WeyPs latest book gives a 
masterly account of the applications to quantum 
mechanics. The first edition suffered from an extreme 
condensation which made it difficult to read. The sec¬ 
ond edition includes much new material corresponding 
to the advances particularly in quantum electro¬ 
dynamics and in the tiicory of chemical valence. 
Moreover, the new edition is characterized by con¬ 
siderable improvement in clarity of presentation. 
This, together with tlio fact that the work is now 
available to American readers in an excellent trans¬ 
lation, should give a great impetus to the assimila¬ 
tion of these ideas by American physicists. 

Since the subject-matter of the book is quite 
abstruse, the reviewer feels that a technical criticism 
of its contents is of less value in a journal of general 
interests such as Sciknce than a short essay on the 
general nature of group theory and its rdle in 
theoretical physics. 

What, then, is group theory t A group consists 
of any set of elements in particular mathematical 
operations, which possesses a few simple properties. 
Each element of the group is an operation performed 
on some object. The single operation, which is 
equivalent in its effects to the successive performanee 
of two' operations of the group, is also counted as 
an element of the group. The inverse operation or 
operation that “undoes” the effect of any element of 
the group is further counted in the group. Two ele¬ 
ments that “undo” each other in this way are called 
reciprocal elements. The identical operator, or the 
operation which leaves the object unaltered, also must 
occur in the group. The mode of combination of 
the elements must also obey the associative law, a 


simple general requirement which need not be stated 
explicitly. 

It seems astonishing that the deductive method ap¬ 
plied to such general postulates could produce a 
targe body of theorems. But this is the fact, as 
mathematicians know. Of course, although they de¬ 
light to express their results in the most abstract form 
possible, they know too that the group concept arose 
in a much more concrete way than the preceding para¬ 
graph would indicate. Perhaps the subject can be 
traced to Lagrange's (1770) recognition of the rela¬ 
tion of tJie operations of permuting a series of ob¬ 
jects to the theory of algebraic equations. But the 
real development of the subject with the same applica¬ 
tion in mind began a century ago (1831) in the re¬ 
searches of Galois. He introduced the term “group” 
in mathematics in the present technical sense of the 
word. 

The details of the theory and the kind of applica¬ 
tions depend much on whether the group contains a 
finite or an infinite number of elements and if in-, 
finite, whether the elements constitute a continuous or 
a discrete aggregate. In elementary geometry finite 
groups are of interest in studying regular solids: here 
each element of the group is the operation of rotating 
the solid through some particular angle about a par¬ 
ticular axis so that the solid after rotation is indis¬ 
tinguishable from its before the rotation. Thus 
a cube may be rotated through 120 degrees about a 
body diagonal without altering its geometrical rela^ 
tion to other objects. Closely rdated to this applica¬ 
tion to regular solids is the use of the Ibeory of finite 
groups of rotations to describe and classify thevariotm 
types of crystal symmetry. Considerations of this, 
sort made possible a theor^tioal crystallography 
(Schoenfiies, 1891} which has come very mUqb to. 
the foreground since Lane's discovery ^912) of the 
di&action of x-rays, which provided a lahorato^ 
means for finding the arrangement of atoms in 
crystals. 

The theory of infinite groups, especUty uf coat 
tinuQus groups, that is, gnmps each dement of wl^ 
is associated with a value or set of of m»e ^ 
more. continuoas variables, finds sppUci^oqi 
Us0re adva^aoed paria^ 0^ ^oometiy. 
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gyeitem of geometry is ooutained in its means of 
characterizing the figures or designs that are counted 
as equivalent. Thus in ordinary geometry a circle 
and an ellipse are not counted as equivalent figures. 
But projective geometry counts as belonging to the 
same species any plane figure and the shadow oast 
by that figure when interposed between another plane 
and a point source of light. A circle may cast an 
elliptical shadow so an ellipse and a circle will be 
equivalent.^ Other special systems of geometry are 
built on other relations of equivalence than that of 
the optical shadow just mentioned. But the general 
idea is much the same, as Klein first recognized in 
1872 in his famous *‘Erlanger Programm.” Hero 
Klein first showed how the abstract theory of groups 
could serve as a unifying principle for the treatment 
of the numerous special advances in geometry made 
in the earlier part of the century. 

This application of group theory to geometry 
brings us close to another leading concept which is 
of great importance to mo<lorn geometry and 
theoretical physics: the notion of invariance, and as¬ 
sociated ideas like covariance. When a rigid body is 
displaced we say that its length is unaltered, that is, 
the length is unaltered or invariant under the opera¬ 
tion of displacement. The group of all displace¬ 
ments includes any translation and any rotation. 
Length is an invariant of the group. When we say 
that length of an actual physical body is invariant we 
are making a physical assertion which may or may 
not be true of real bodies. But any way this may 
serve as an illustration of the concept of invariance. 

Now it is fairly evident that such invariant quanti¬ 
ties are the important elements in a physical theory, 
and thus we see how Klein's “Erlanger Programm” 
reaches over into physics: the physicist must leara 
to recognize the invariant elements in situations that 
confront him, and he must learn the nature of the 
group of operations under which that element is an 
invariant. 

Klein himself recognized these things, and so we 
find that a set of his lectures delivered in 1915- 
1917 on the history of mathematics bears the sub¬ 
title, *‘Die Grundbegriffe der Invariantentheorie und 
ihr Eindiingen in die mathematische Physik.”® Aside 
from development of ordinary vector analysis and 
quaternions which are as much geometry as mathe¬ 
matical physics, the notion of invariant formulation 
of physical laws first found expression in the theory 
of relativity. 

It is a triviality to say time is a fourth dimension 

1 Actually the relation of projectivity is more general 
than that of perspectlvity, but that does not alter the 
argument. 

»Is it permissible to praise one book while reviewing 
anotberf This book of Klein’s is delightfnl reading and 
the most valuable mathematical historical work that I 
have seen. 


in a world of space-time, if the statement carries no 
more content than that ^ is a fourth independent 
variable to go with x, y and s. What is the extra 
something which puts content into the concept of 
space-time? it is the specification of the group of 
transformations in space-time with which important 
physical invariants are associated. The crisis which 
resulted in the theory of relativity may be described 
thus: mechanics and electrodynamics each could be 
given invariant formulations, but the two branches of 
physios, while having common elements, seemed to 
bo associated with different groups. 

The group associated with classical mechanics is 
known as the Galilean group, while that of electro¬ 
dynamics is the Lorentz group. Experiments like 
that of Michelson and Morley decided in favor of the 
Lorentz group as more fundamental for physics, so 
mechanics had to be altered to fit. In the Lorentz 
group, length of a rigid body is not an invariant, 
so the length appears different to different observers 
—the famous Lorentz-Fitzgerald contraction. 

The general theory of relativity is simply a further 
development of the preceding ideas. For the examples 
thus far cited, the operations or transformations are 
linear in the coordinates of the points involved. Let 
them be general analytic transformations and let in¬ 
variants of such an extended group be studied and 
the mathematical substratum of the general theory 
lies at hand. Of course to make a physical theory 
these mathematical results need coordination to the 
world with physical postulates, but the theory of 
groups provides the basis. 

Now at last to quantum theory. In the examples 
heretofore cited, where the subject-matter is relatively 
less abstract, the development actually went ahead 
pretty much without the aid of the theory of groups. 
After it was completed the group theory provided 
the most systematic and unified standpoint from 
which to regard the results. But that was not the 
case with quantum mechanics. Here the applications 
of group methods (first by Wigner, then soon after¬ 
ward by Heisenberg, von Neumann, Weyl and others) 
actually preceded development in other ways and 
first gave some of the most important now concrete 
results of quantum mechanics. The main applicability 
of group theory to quantum mechanics touches on 
two invariantive properties of the equations: An 
atomic system is invariant under ordinary rotations 
of the coordinate axes, hence the applicability of the 
continuous group of rotations as in geometrical prob¬ 
lems; moreover, the different electrons in a many 
electron system are dynamically indistinguishable so 
the finite group whose elements are permutations 
of Ihe <deotrons finds use here. 

The theory of groups should be thox^ht of as more 
than a tool for solving special problems, however, 
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and it is in the connection now to be mentioned that 
the theory probably is most important for quantum 
theory and for theoretical physics in general. In 
spite of successes the present laws of quantum physics 
have their defects, and so it is necessary to find new 
and better ones. In the search for these, certain 
broad general requirements are laid down by the re¬ 
strictions of invariance under different groups. The 
theoretical physicist need not waste time looking for 
laws outside the bounds thus set. More positively 
he finds on looking inside those bounds that the re¬ 
searches of pure mathematicians there have already 
provided a store of possibilities that await applica¬ 
tion to physics. This is the line of attack which will 
probably prove most fruitful in future modifications 
of the present quantum theory. It is for stimulation 
in this direction that a study of Wcyl's book is per¬ 
haps most profitable. 

To conclude, I can not refrain from giving wider 
circulation to an interesting historical point connected 
with the modem theories of chemical valence. In 
1878, Sylvester, then professor of mathematics at 
Johns Hopkins, was worried about a lecture he had 
promised to give. He writes, “Casting about, as I lay 
awake in bod one night, to discover some means of 
convoying an intelligible conception of the objects of 
modem algebra to a mixed society . . , and im¬ 
pressed as I had long been with a feeling of affinity 
if not identity of object between the inquiry into 
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oomponnd radicals and the search for ^^Onmdfamien” 
or irreducible invariants, I was agreeably surprised 
to find, of a sudden, distinctly pictured on my mental 
retina a chemico-graphical image . * He then 
goes on to expound a very close analogy between bis 
algebraic researches in invariants and the theory of 
chemical valence. He concludes with the sentence, 
“Thus we see that chemistry is the counterpart of a 
province of algebra as probably the whole universe 
of fact is, or must be, of the universe of thought/’ 

This paper” does not seem to have attracted much 
attention; it was probably too mathematical for the 
chemists and too chemical for the mathematioians. It 
is mentioned, however, by Study,* in the Encyolop^die 
der Mathematischen Wisaenschaften, who is somewhat 
inclined to sneer. “Formal analogies to the chemical 
structural formulas which occur in the theory of in¬ 
variants of binary (and other) algebraic forms, have 
given rise to the fantastic hope,” he writes, “that 
chemistry has something to gain from this branch of 
algebra. M. Noether has rightly, in a report on such 
attempts, pointed out the superficiality of the whole 
relationship and the lack of an actual analogy.” 

But the point of the story is that just exactly 
Sylvester’s analogy and detailed calculations now play 
a rdle in quantum mechanical theories of valence, as 
Weyl has shown. The moral is obvious. 

Edw, TJ. Condok 

PaiNcrroH Univxrbitt 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN INEXPENSIVE MICROGRAPHIC 
PROJECTOR 

A PROJECTION and drawing apparatus which em¬ 
bodies many desirable features not found in commer¬ 
cial machines can be made after the design in Figs. 
1, 2 and 3 accompanying this article. 

An ordinary microscope is fastened to a vertical 
stand and inverted so that the light from a powerftd 
lamp passes through the microscope projecting the 
image on a table to which the stand is attached. 

The support is made of such material as is avail¬ 
able to every laboratory. Ordinary 1 inch galvanised 
pipes (B) are attached to a 47" x 10"'x li” board by 
moans of the oollors (B"). The lamp is bolted to the 
wooden carrier (C) and the mioroseope is attached to 
a similar carrier (E) by means of a bolt and a strip 
of metal (D). Back and top views of a carrier axe 
shown in Fig. 2, to show the location of the grooves 
which fit around the pipes (B)« The corrierB are held 
in place by tightening the bolts with wing nuts. The 
stand is held in a vertical position by the stove bolts 
(F) whidi hold it to the boards (H)« These botu^ 


are fastened to the table by means of wood sorawa. 
The table top is made of white pine. 

The mioroseope should be equipped with a substage 
eondenser and interdiangeable oculars of different 
magnifications. A loose oonlar is held in plaee by 
inserting a very small piece of paper between it and 
the draw tube. A Bauseb and Lomb Ught with a six* 
volt ribbon filament bulb gives very sotisfaotory 
illumination. 

To operate the microscope and lomp^ attach as 
illustrated. A slide is clamped on the mieroan^ 
stage in the nsual manner. A mechanical stage may 
be used to good advantage. Next the lamp is adjusts^ 
to obtain the maximum illuminatiQn. For low power 
work better illumination is secured when the Babetqge 
condenser is removed. The image is brought into 
focus on a sheet of white paper on the table ,^p. 
The sise of the image may be rCffnlated by 
the distance between the microscope (E) gOd the ^ 
paper. To absorb the heat from the lamp a ^ 

a Sylvester, MMatbematicsl Papers^'* 

^i^ylopgiUe, VI, 380. ; 
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Fio. 1. Showing front view of apparatoi. 

bath may be interposed between the microscope and 
lamp. 

In addition to projecting images from prepared 
slides, the apparatus offers numerous other applica¬ 
tions. For example, material which must be main¬ 
tained in a liquid may be placed on a slide or in a 
petri dish and set on the base of the microscope, after 
thb substage condenser has been removed, and pro¬ 
jected with the low power objective. The apparatus 
can be used to demonstrate to a small class the circu¬ 
lation of the blood in a frog’s foot. It can also be 
made to serve for short distance projection. To 
aceomplish this, the wing nuts (F) are removed and 
apparatus is placed on the table in a horizontal 
position* A camera may be fitted to the microscope 
taking photomicrographs. 

To my knowledge no oommereial drawing apparatus 
is equipped for projection of large transparent ob¬ 
jects, such as long inseet wings. To adjust the ap- 
pmtus for la3Ege ^fi^ projection the same stand as 
shown in Fig. 3 is used, but a large lens (I) and a 
pi^ptneut lens (J) ^aro substituted for the mim^scope 
|li)^ An image of the object, which is placed on the 
fiqi shifaae of the tens (I)| is projected through the 
(J) to tim table* The support illustrated was 



Fia. 2. Showing side view of apparatus. 


made to accommodate the lens equipment of an old 
Leitz photomicrographio machine. For the lens (J) 
a 72 mm Bausch and Lomb-Zeiss Tessar lens as well 
as other close-range camera lenses were found to 
give good results. 



Fio. 8. Showing equipment for large ^Id projeetlon. 

In edition to the distinct advantage of projecting 
ims^ of objects ranging in adze from those as large 
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aB butterfly wings to objects for which high power 
objectives must be used, the apparatus has other desir¬ 
able features. It projects images which are in every 
respect equal to those of commercial machines. Only 
the higher priced devices are equipped with nose 
pieces as found on microscopes. Little time is lost in 
adjusting the parts of the machine for projection, 
beoauBo its operation is very simple. The cost for 
materials and labor to construct the support and table 
was leas than eight dollars. 

Chaelks G. Dobrovolkt 

Kantsas Aoricultueal 
Experiment Station 

DEVICE FOR WASHING MICROSCOPICAL 
TISSUES 

Devices for washing microscopical objects ore 
legion. However, there is no method, so far as we 
know, that is satisfactory from every standpoint. 
Any device for washing tissue should meet certain 
reciuirements. In the first place it should be simple 
of construction so that the student of microscopy can 
prepare one in short order from the materials found 
around the average laboratory. In the second place 
the apparatus should thoroughly wash the objects, 
subjecting them to a constant stream of fresh water. 

The following method is convenient to construct 
and has oertain other advantages. A wooden block 
about 12 inches by 6 inches by 1 inch is provided with 
holes 1 inch in diameter and about i inch deep, spaced 
at intervals of about li inches, in which vials i inch 
in diameter are set. These viols are fitted with 2-holed 
rubber stoppers which fit tightly. The glass tube D 
(Fig. 1) is run through one hole nearly to the bottom 

SPECIAL 

THE EVOLUTION OF A CAROTID SINUS 
REFLEX AND THE ORIGIN OF 
VAGAL TONE 

Reflex inhibition of heart rate has been observed 
in elasmobranchs upon mechanical or electrical 
stimulation of sensory endings distributed widely 
over the body, both externally and internally, includ¬ 
ing the gill region and the heart itself.^ In mammals 
the sensory areas from which reflex cardiac inhibition 
may be obtained are limited, the most important be¬ 
ing located in the aorta and in the carotid sinus.* 
Since in mammals an alteration of pressure within 
these blood vessels may be a physiological stimulus, 

IB. B. Lutz, RtoZ. SfUl, 69: 170, 1980. 

* J. A. E. Eyster and D. R. Hooker, Jm. Jour, Physiol,, 
21: 378, 1908; G. V. Anrep and H. N. Segall, Jour, 
PhyHoL, 61: 215, 1926; C, Heymana, ‘^Le ainus caroti- 
dien/' Louvain and Paris, 1929. 


of the vial. The other tube C projects through the 
stopper into the vial only a short distance. These are 
connected in series with rubber hose as shown in Fig. 
2. Pieces of cheesecloth are tied over the inner ends 




of the rubber stoppers so as to cover the ends of the 
outlet tubes and prevent the objects from washing out. 
The hose A (Fig 2) is connected to the spigot and 
the other, B, is the outlet. A steady, gentle stream 
of water is allowed to flow through the vials for the 
desired length of time. This device insures thorough 
washing, for the objects are constantly agitated and 
revolved by the current of water. The whole ap¬ 
paratus may be placed out of the way at one side of 
the sink. A varying number of vi/ils may be used 
according to needs. 

Don Medabis 

Department of Zoouoqy, 

DePaitw University 

ARTICLES 

the writers tried the effect of alterations of pressure 
within the branchial vessels of elasmobranchs.® 

The ventral aorta of Squalus aeanthias, with the 
cord destroyed, was ligated between the first and see- 
ond branches and a cannula connecting with a burette, 
containing a physiological solution, was mserted 
anterior to the ligature. Cardiac inhibition was ob-, 
tained when the pressure within the gill vessels waa 
suddenly increased. A series of threshold determina¬ 
tions showed that an average increase of 10.7 mm 
Hg above the average systolic pressure in the dorsal 
aorta was found to constitute an effective stimulus for 
the inhibitory response. The response was found to 
be reflex, with afferent pathways located in the 
branchial nerves and efferent fibers in the vagns snp^ 
ply to the heart. Determinations of the blood prea- 

»B. B. Imtz and L. 0. Wyman, Biol Bull, 62t 1^, 
1932. 
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sure showed the average ventral aortic systolic 
pressure to be 28.2 mm Hg, the average dorsal aortic 
systolic pressure to be 15.4 mm Hg, and the average 
ventral aortic pulse pressure to be 13.3 mm Hg. The 
reflex cardiac inhibition, following the increased ven> 
tral aortic pressure which results from a spontaneous 
ejection reflex, lowered the ventral aortic diastolic 
pressure to a signifleant degree. The mechanism may 
therefore be considered of physiological significance 
and may bo compared with the carotid sinus mecha¬ 
nism of mammals. 

When the amphibian Necturus maculosus was used, 
reflex cardiac inhibition resulting from mechanical 
or electrical stimulation could be obtained only from 
the gills (Fig, 1). A sudden increase of vascular 



Fig. 3. Beflex cardiac inhibition. Heart beat recorded 
by lever. Time, five-second intervals. A. Squalus acan- 
thioB. Cord destroyed. Increase of pressure, at X, to 
44 mm. Hg in the first branches of the ventral aorta. 
B. Necturus maculosus. Cord destroyed. Mechanical 
stimulation of loft gills at M. C. Necturus. Decere¬ 
brated. Increase of pressure, at X, to 49 mm Hg in 
the ventral aorta. 

pressure within the gill vessels also evoked reflex 
cardiac inhibition, even when the burette pressure was 
as low as 34 mm Hg. 

It is conceivable, therefore, that in the course of 
evolution the wide-spread sensory areas of the an¬ 
cestral form, possibly typified by the elasmobranch, 
with Necturus as an intermediate type, were con¬ 
centrated or restricted untO the condition seen in the 
mammal was reached. Since the carotid arteries of 
the mammal are derivatives of the primitive branchial 
^tem, the reflex cardiac inhibition of branohio- 
vasotilar origin may exwnplify the evolutionary fore- 
mnner of the carotid sinus reflex in mammals. 

Inasmuch as the threshold for this reflex in 
Squalus aeanthias was found to average 10.7 mm Hg 
above the dorsal aortic systolic pressure and the 
avbzUge ventral aortic pulse pressure was found to 
be 13.3 mm Hg it follows that inhibition may occur 


with each heart beat. For example, in a typical case 
the ventral aortic systolic pressure was 22 mm Hg, 
the ventral aortic pulse pressure was 16 mm Hg, and 
the reflex was elicited when the pressure in the burette 
was raised to 18.0 mm Hg, a pressure well below the 
ventral aortic systolic blood pressure. Marked vagal 
tone of the heart has been found to exist in elasmo- 
branchs.^ It is suggested, therefore, that this vagal 
tone is initiated and maintained refloxly through the 
successive increases in blood pressure in the afferent 
branchial system due to the heart beats. It may be 
possible, however, that the vessels of the first two 
gills, isolated by the experimental procedure from 
the direct effect of the heart wid exposed only to 
back pressure from the dorsal aorta, have become 
adapted to a lower pressure and show an abnormally 
low threshold. We have seen no evidence, however, 
for this supposition. 

In mammals action currents synchronous with the 
heart beats have been recorded in the afferent vagus 
and in the cardiac depressor nerve.® Bronk® found 
action currents in the cardiac depressor and in the 
carotid sinus nerve of the rabbit coincident with the 
rapid rise of pressure in the pulse wave followed by 
comparative inactivity during diastole. This evidence 
and that obtained from the dogfish point to a special 
function of these afferent nerves, stimulated by the 
systolic pulse, in connection with the reflex origin of 
vagal tone. The phylogeny of a special physiological 
process in mammals is thus indicated. 

Bbenton R. Lutz 
Lbland C. Wymak 

Department or Phtsiology, 

Boston Univeesity School 
or Medicine 

A LABORATORY EXPERIMENT IN ANIMAL 
BEHAVIOR 

Most modem courses in elementary biology or 
zoology include in the laboratory at least one exer¬ 
cise on reactions of living animals to stimuli such as 
light, gravity, touch, chemicals, etc. The animals 
which have been most frequently used in our own 
laboratories are Eisenia, Tenebrio larvae and 
Drosophila. Light responses of Eisenia and Tene¬ 
brio larvae are not easily studied in the laboratory 
which does not have suitable darkrooms available. 
This year we tried with considerable success a study 
of the responses of on animal which reacts readily 
to light under laboratory conditions. 

Many fresh-water mussels are infested with para- 

B. Luts, Biol. BttlZ., 69: 211, 1930. 

^W, Einthoven, Quart Jour. Exp. Phpsiol, 1: 243, 
1908; E. D. Adrian, Jour. 61: 49, 1926. 

«D. W. Bronk, Proc. Boo* Exp. Biol Med., 28: 1014, 
W81. 
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sitic water mites which live between the giUs. One 
of the common species of the eastern United BtateSi 
Unionicola ypsilophorus var. haldeTn^ni (Piers), is 
found in Anodonta cataracta Say. This mite occurs 
abundantly, at least in eastern Massachusetts, and can 
be obtained at any time of year when the host is 
available. "When these animals are removed from the 
host, washed and placed in water free from host 
material, they show a positive response to light. If 
water from the mantle cavity, or water extract of the 
giUs is added to water containing the mites, they 
usually show a distinct reversal to a negative state 
as regards the light. This negative response may per¬ 
sist for a half hour or more if the concentration of 
host material is high. The reversal may be inter¬ 
preted as a type of conditioned response brought 
about by some material from the host; the positive 
response to light being primitive and the negative re¬ 
sponse acquired since the mites have taken up a 
parasitic life. It may also bo shown in the case of 
Unionieola from Anodonta that only material from 
the host will bring about a reversal, water from the 
mantle cavity or extract of the gills of such forms 
as Elliptio or LampsiUs having no effect on the mites. 
The influence of host on parasite is seen therefore to 
be specific for a particular host-parasite combination. 

In a typical experiment ten mites are placed in a 
small rectangular glass jar with sufficient water to 
cover them. This is placed between two light sources 
which may be used alternately. In a series of trials, 
using first one light source and then the other, the 
number of mites which are positive may be deter¬ 
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mined and any which are ni^ative may be removed 
if desired. If one light source is of high intensily 
(100 watt lamp) and one of low (15-^25 watt lamp) 
they may both be used at the same time and the efleet 
of intensity on the behavior of the mites observed. 

Next, using one light source and attracting the 
animals to the end of the jar toward the light, a 
small amount (Ir^ ec) of filtered extract of gill may 
be added in the neighborhood of the mites, and usually 
there is an immediate reversal to a negative state. 
This is not a chemotropio response, for the mites will 
often move out of the region of greatest concentration 
of extract to a region of lower oonoentration. It re¬ 
sults are not conclusive the mites may be washed, re¬ 
turned to fresh water, and the experiment repeated. 

Finally, if desired, the mites may be allowed to 
collect on a small piece of gill and usually, regardless 
of directional illumination, they will remain on the 
piece of gill probably as the result of a positive 
stereotropie response to a familiar surface. 

Not all species of mites are satisfactory for such 
experiments. Some have been parasites for so long 
that they have lost almost all power of locomotion, 
others, such as Unionieola fossulata (Koen) from 
Cyclonais tuherculata, are positive only to light of 
low intensity (about 0.1 meter candles) a condition 
difficult to attain outside the darkroom. 

Two papers by the author regarding the behavior 
of parasitic water mites have appeared elsewhere.' 

J. H. WSLBH 
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Experiments on the nature of the stntctural aaitj 
solids: Alexandkr Goetz (by invitation). It is neces¬ 
sary for a general understanding of the physical proper¬ 
ties of crystalline solids to assume in addition to a 
regular geometric configuration of atoms or molecules 
in a crystal lattice also the existence of a mosaic stme- 
ture, as has been proposed in recent years by Smekal, 
Kwald, Darwin and Zwicky mostly with regard to hetero- 
polar substances. Because of the special interest of the 
efilects depending on the mosaic structure in metals, Le., 
homopolar lattices, a systematic experimental investiga¬ 
tion has been started which, up to the present, leads to 
the following general conclusion; A crystal consisU of a 
more or less regular conglomerate of structural units, 
the size of which is a quality of the substance in ques¬ 
tion. Each unit is an ideal crystal in itself, its Imun- 
darioa which coincide with certain low index planes form 
potential walls, which as such affect the electric trans¬ 
parency of the crystal Impurities of structurally dif¬ 
ferent substances are imbedded within the bonudaiiae 
affecting their separating qualities and being sometimee 


even able to start new types of boundary-layers along 
different crystallographic planes. At higher tempera¬ 
tures the perturbing influence of these boundaries afPeets 
the structural unit to a larger extent and thus deereMes 
the size of the ideal structural unit without affecting 
their number. Hence a block of metal in its most stable^ 
Le., single crystalline configuration is considered as oon- 
sisting of a crystalline and an amorphous component. 

Snpra^oondueUvity and fhs BaU effoet: Hdwiw 
Hall. Kamerlingh Onnes described two experimental 
investigations, each of which he regarded as indicating 
that there is no Hall effect in the supra-eonduetlve state 
of a metal. In tim first of tixese, plates of tin and of 
lead, respectively, in tiie supra-oonduettve state wore 
tested directly for a Hall effect in the usual way, W 
tween the poles of a magnet. In the second, a ^^heriuild 

x<*Eeversal of Photoiropism in a Parasitle 

Hiol JM2. 50, mAm; ^^Bpaeifie IsfliiettOt # 
the Host on the Light Eeaponses of Fahufi^ 

HIdl 497, mh . t 
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shaH of lead, in whieh salf-peroiotent electric currentB 
hfld been indueodi wee eueponded in a maifnetic field 
under each oonditioiu that a torque exerted hy the twieted 
suepension wae oppoeed by a torque exerted on the 
current-bearing sphere by the magnetic field. When a 
balance between these torques yrae once established it 
remained substantially unaffected for houra Onnes in¬ 
terpreted this fact as proving that the persistent our rents 
in or on the surface of the sphere were held unchanged 
in their paths in spite of the couple exerted upon them 
by the magnetic field in which the sphere was suspended, 
and this conclusion he expressed by saying that there 
was no Hall effect in the supra-eonduetive lead. The 
first of these two methods of experimentation seems open 
to the objection that the lines of induction of an ap¬ 
plied magnetic field can not penetrate a metal which is 
already in the supra-connective state. Criticism of the 
second method can not be so briefly stated. The ques¬ 
tion whether a metal in the supra-eonductive state 
can show a Kail effect remains undecided. The proper 
way to answer this question would seem to be as follows: 
Apply the magnetic field to the metal plate, carrying a 
longitudinal current, while the metal is in tlie normal 
state, then cool it to the supra-conductive state, test for 
a transverse potential difference, then raise the tempera¬ 
ture of the metal above the transition point, reverse the 
magnetic field, cool to the supra-eonductive state again, 
then test for a transverse potential difference opposite to 
the one observed before. 

The Boaiiermg of light bg supersonic waves: P. Kkbte 
and P. SiULRB. 

The projection of motion pictures in relief: an expert’ 
mentta recUieation: HsRBEnT E. Ives (introduced by P. 
B. Jewett). The projection of motion pictures in relief, 
visible to a group of observers occupying a wide range 
of positions with respect to the screen, but demanding 
no special spectacles or other apparatus at the eyes, has 
been experimentally realized on a small and crude scale 
by an application of the principle of tlio parallax pano- 
ramagram. The individual pictures constituting the 
record of motion and relief are made up of narrow juxta¬ 
posed strip images, each of which is a minute linear 
panorama of the scene presented to the camera. The 
camera consists of a large 4-foot diameter concave mir¬ 
ror, at whose focus is a transparent screen consisting 
of approximately 200 minute concave grooves. The vir¬ 
tual images of the mirror formed in these grooves are 
photographed by a single exposure onto a lantern slide 
aUe |fiate. Prints from negatives so made are tben 
motmted on a large dieo capable of slow rotation in the 
eU^ plane of a projection lantern coupled with another 
xapidly rotating disc with an aperture rriOch flashes a 
bright beam of light through the projeotioA system as 
eieb' picture comes Into position (Plateau’s magic disc 
or PlenahistDSQOpe)* The proJecMoa screen consists of 
20fi traaspmrent rods, one quarter inch in width, having 
coauex i^lhtdrieal In front and rear, of such 

on the rear surfaces are 


projected as parallel beams into the observing space. 
When the pictures, made as above described, are pro* 
jected with each panoramic strip in accurate register 
upon a rod a composite picture is seen on the 4*foot 
diameter screen which varies with the direction and dis¬ 
tance of observation, exhibiting storeoscopie relief. Suc¬ 
cession of such pictures at the rate of 15 to 20 per 
second provides motion pictures in relief. Successful 
results depend upon such eoctreme accuracy of all mechan¬ 
ical and optical parts and adjustments that commercial 
application appears remote. 

Some recent developments of eleoirio waves guided by 
wires: Gxoege O. Squxeb. There is no depression in 
science, but on the contrary it has been said that we are 
in the midst of a second and greater Bonaissance. Dur¬ 
ing IPBl the Bell Laboratories have concentrated on the 
investigation of wide-frequency band transmission of 
electric waves over telephone cable circuits, the results of 
whieh are summarized as follows: It now seems clear 
that circuits can be provided in aerial or underground 
cable that will have characteristics permitting an ex¬ 
tremely wide band of frequencies to be transmitted with 
sxibstantial uniforndty throughout the band. The net 
result of this work has been to open up the possibility of 
very long circuits, each of which can carry a very large 
number of non-interfering telephone communications, 
and a very much larger number of non-interfering tele¬ 
graph communications. Television, which is still ^'around 
the corner,” logically fits into the spectrum of short 
electric waves guided by wires. The year 1931 has wit¬ 
nessed no **depression” in the development of broad¬ 
casting. Instead the thoughts of the whole world were 
delivered by engineering skill from any quarter to the 
very walls of the steel frameworks of the huge buildings 
which house our city populations. This ^ * Outdoor 
Broadcasting” has been accomplished, but we must now 
attack seriously tho engineering problem of ” Indoor 
Broadcasting” by which these myriad mesaages may be 
sorted out and delivered to tho vast audiences within 
those steel walls who are the “supremo court” of ulti¬ 
mate success. The next two years will witness this 
basic engineering problem being realized by going di¬ 
rectly back to the original plans of Marconi. Instead 
of broadcasting through space for hundreds of miles 
from an antenna, we will set up a complete radio broad¬ 
casting plant inside a multiple wire cable and broadcast 
multiple programs from a single antenxia within the 
cable to receivers in each of the rooms. This is the 
only engineering solution of interference prevention to 
meet the severe requirements of each and every tenant 
who has chosen to live inside these modern steel struc¬ 
tures. There are two methods of accomplishing this, to 
wit: (1) TJtiHxe the existing telephone plant already 
provided. (2) Oonstruet a separate wire-wireless Indoor 
broadcasting equipment. Badio City offers an ideal op¬ 
portunity for this development. 

o/ ogoies tn tree ring records (illustrated) : 
A. B. (by invitation). 
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Periodicitiea in solar variation: 0. G. Abbot. Smn* 
mary was made of the obaervations of the Smithaoniaa 
Astrophysical Obaervatory since 1895, including refer¬ 
ences to various new instruments for ecientlflc work. 
Among them is the periodometor which haa been employed 
to discover and evaluate periodicities in solar variation 
and in the temperatures of Clanton, Alabama, Washing¬ 
ton, D. C,, and WiHiston, North Dakota. The variation 
of the sun since 1918 is well represented as the sum of 7 
periodicities, respectively of 7, 8, 11, 21, 25, 45 and 68 
months. The temperature departures of the 3 stations 
named are also closely represented as the sum of these 
periodicities supplemented by two or three others which 
seem to bo of terrestrial rather than of solar origin. 
However, at each station the sum of the amplitudes of 
the periodicities apparently of solar origin exceeds by 
about twofold the sum of the amplitudes of the terrestrial 
periodicities. This indicates that temperature departures 
are largely governed by variations of the sun, and holds 
out a hope of long period forecasts possibly extending 
for several years in advance. Further investigation most 
ensue before this hope can be thoroughly tested. 

The nature of the solar cycle: W, 8. Adams and S. B. 
NichOLSON. The physical appearance of the sun varies 
from day to day as the sunspots, faculao and prominences 
develop and disappear on its surface. These phenomena 
may be distributed irregularly around the sun so that 
tlie number of objects visible at any time depends on 
the rotation period of the sun which approximates to a 
month. Their average monthly frequency, therefore, is 
an indication of the actual solar activity. The solar 
activity measured by this method fluctuates irregularly 
in cycles ranging from six to fifteen months and shows 
variations up to one fourth its mean value. The solar 
cycle which is most nearly periodic and which has the 
largest ampUtude is of about eleven years' duration. This 
period may vary between nine and fourteen years and 
the amplitude of the cycle by about 50 per cent, of its 
average value. Period and amplitude are apparently un¬ 
related. It seems probable that both the quantity and 
quality of solar radiation vary during this cycle and 
many attempts have boon made to correlate terrestrial 
phenomena with sun-spots. Definite correlations have 
been found with the variationB of terrestrial magnetism 
and its related phenomena. There is evidence of a alight 
correlation between sun-spots and atmospheric tempera¬ 
ture in certain regions on the earth and with other fac¬ 
tors of weather and climate for limited regions and for 
limited time intervals. These corrolations are so uncer¬ 
tain that, in the majority of cases at least, predictiona 
based on them have very little weight. 

Correlation of sedirmntavy and olimaiio records: 
Isaiah Bowman. The earliest studios of banded sedi¬ 
ments were made to obtain measures of geologic ti me —* 
measures akin to those of Michelson on the speed of 
light in that the end in view was a more accurate yard¬ 
stick. Later on, the interpretation of sediments paiseed 
into a more advanced stage in which there was aoeom- 


plished the cross-dating of banded clays of late glacial 
origin. The most noteworthy woric upon them was done 
by De Geer in Sweden and by Antevs in New England. 
The latter demonstrated a rate of retreat of the ice In 
the Connecticut Valley of about a mile in twenty-two 
years over a period several thousands of years long. By 
curaparing the lake deposits in series along the edge of 
the iee front the measured rate of retreat of the ice was 
determined. But up to the present all such datings are 
relative. That is to say, no one has yet found the bottom 
of the oldest deposit nor the top of the youngest. Nor 
has there been established a correlation between the 
banded clays of New England and the oldest trees. The 
clays are on one side of the country and tike oldest trees, 
the Sequoias, are on the opposite side and the differences 
in climatic habit are wide. Because the lakes of the 
Great Basin have expanded and contracted in response 
to climatic change, one naturally turns to that region 
for u poBBiblo correlation between lake history and tree 
history to see if identical periods of wetness and dryness 
can be distinguished. Unfortunately, from this stand¬ 
point, the lakes of the Great Basin are and have been 
mostly salt lakes, whereas the banded clays that lend 
themselves most readily to the dating of events in geo¬ 
logical time are formed in fresh-water lakes. A neglected 
field of study has been the sedimentation process. Until 
that process is studied in detaU and correlated with 
rainfall, temperature, cloudiness and stream discharge, 
there is no solid experimental basis for the interpretation 
of sediments now exposed on basin floors in sections that 
are accessible. The drought of the past three years has 
exposed lake floors that have been covered with water for 
many decades and that have been oxxmsed to view proba¬ 
bly not more than once or twice since white occupation 
of the West. This makes it a matter of urgent impor¬ 
tance that the studies of the now dry lake beds should 
be pushed with all speed before they again become cov¬ 
ered with water and the sedimentary record of their 
fluctuations is again difllcult to sample. 
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THE DEVELOPMENT OF SCIENTIFIC 
RESEARCH IN THE SOUTH' 

By GEORGE J. FERTIG 

ALABAMA ACADEMY OF SCIENCE, BtBMlNGaAM, ALABAMA 


From the yerj start of oolottisation on the Virginia 
Coast at Jamestown in 1609 and from even the ocoa- 
BioJQ of the explorations of DeSoto in 1539 or La Salle 
in 1087y the fundamental bases underlying the settle- 
^nient of the South in its various areas have been pre- 
etsely different from those responsible for the coloni- 
nation of New England^ the aettieinent of the Middle 
West or the migration to and the buiidiz^ up of the 
far western asetions of the United States. 

We begin this treatise on the ^'Pevelopment of 
Seientifle Researoh in the South” with such a state¬ 
ment beeause of the ^hof that a study of the bis- 
torioal background df the South in contrast to the 
iUstofleal haelt^unda of other sectiotts of the ooun- 

an tmdeiatanding and 
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appreciation of the trend of the South toward the solu¬ 
tion of its numerous problems through the appliea- 
tion of science. To discuss such a subject as research 
development requires previously a knowledge of edu¬ 
cational conditions, of political induences and of tn- 
dustriai tendencies, since conditions in the South as 
regards these aspects were precisely unique. 

In reality the South should not be considered as a 
homogenous unit inasmuch as the manifold reasons for 
colonization and growth of its many subdivisions were 
wisely diverse. The individual states came into being 
under considerably variant circumstances, their edttea- 
tional institutions under equally different influences,, 
but withal it may be said that whatever the origms^t 
mahner of territorial settlement, growth or advatiee^ 
ment the Civil War served as perhaps the most poi^er^ 
ful ja^ to effect homogenizing of political thong^t^ 
edn^onal progress and industrial activity. 
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The ante-bellnm South bad no syetem of public 
fichools such as that of Nefw England or of the more 
recently settled sections of the country. Its first pub* 
lic*schooI system be^an in the days of the reconstruo- 
tion, although certain of the Southern states had 
provided earlier in their administration for public in¬ 
struction. More often the sons of the more wealthy 
planters, after being provided with a very moderate 
amount of training, returned to administer plantation 
affairs instead of continuing their training through 
academies or Northern colleges. 

While the higher institutions of learning in the 
South were with some exception established through 
periods comparable to those during which the corre¬ 
sponding institutions in the North were begun, the 
progress made in their development was many times 
retarded. Student attendance and financial support 
retarded the foundation of chairs in the sciences. 
Training in scientific subjects in particular was put 
off—even if regarded with favor—in preference to 
subjects which might be taught without costly equip¬ 
ment or special facilities. 

Washington and Lee organized in 1749, the Univer¬ 
sity of Georgia in 1785, Washington and Jefferson 
in 1787, the University of Tennessee in 1794, the 
University of Virginia in 1819, the University of 
Alabama in 1831, Tulane University in 1834, Duke 
University in 1838, Louisiana State in 1860, the Uni¬ 
versity of Kentucky in 1866, Alabama Polytechnic 
Institute in 1872, Vanderbilt University in 1873, 
Georgia School of Technology in 1888 and the Univer¬ 
sity of Florida, organized in 1905, were much slower 
in development of the sciences than were Harvard 
University, established in 1036, Yale in 1701, Columbia 
University in 1754 or Massachusetts Institute of 
Technology in 1861. There were many reasons to ac¬ 
count for the substantial difference in progress of 
Southern colleges as compared to Northern colleges. 
Some of these may be traced to the different degree 
of development of the communities, to financial dif¬ 
ficulties, to difference in states of industrial attidn- 
ment and to precisely different pursuits followed by 
the inhabitants of the respective territories. 

Whatever be the reasons for the slowness in the 
development of scientific departments in educational 
institutions they had a telling effect upon the rapidity 
with which science was applied to the advancement of 
industry. To be sure, the political problems with 
which the South was faced during and after the ro- 
eoustruction were many. The first trend after the 
war was to return to agricultural pursuits, but 
gradually movements developed toward greater and 
greater utilization of the various Southern natural 
resources. Manufactures increased, using raw mate¬ 
rials throughout the South, and with the advent 


of manifold processes same the demand for fnrdicr 
knowledge for the improvement of prodnots^ for the 
establishment of new products and for the study 
of new methods of manufacture on the part of in¬ 
dustry, These demands of industrial progress made 
distinct requests for assistance from chemistry, 
physios, medicine, geology, mining engineeringi rieo- 
trieal engineering and chemical engineering. All 
these factors had important infiuenoea upon the gen¬ 
eral attitude of the inhabitants of the Southern states 
in regard to education and particularly toward higher 
education and the opportunities which it afforded in 
industrial endeavors. 

Eesearoh, in the sense in which we use the word to¬ 
day, does not find a place until a status of higher edu¬ 
cation has been made possible. Scientific research in 
particular, hardly without exception, demands the ex¬ 
penditure of considerable money. The services of 
scientifically educated individuals are required. To 
provide these requirements took the Sonth many 
years, even after the advances of the sciences of 
medicine, ohemistiy, mechanics and allied fields were 
sufficient and available to human knowledge in this 
country. It was necessary to send her prospective 
educators to the Northern states or abroad for grad¬ 
uate work and to augment her faculties of higher 
institutions with men native to the North. 

It was necessary to provide facilities for the basic 
training of its students in the sciences. Considerably 
long periods have been required for her educational 
institutions to assemble funds for the oustomarily ex¬ 
pensive equipment for research. Time was demanded 
also to grant vision as to the problems to be solved. 
To-day there is being conducted a great deal of scien¬ 
tific research in the South in educational institutions. 
Three hundred and seventy-six researches are under 
way at thirty-one of the larger colleges. It is by far 
at these larger centers that the predominance of in¬ 
vestigations exists, since forty-six of the smaller 
schools have but thirty-one problems in progress of 
solution. Thirty-five of the Southern educational in¬ 
stitutions have no scientific researches at all under 
oonsideration, although it is much in evidence that 
many of these institutions are paying a considerable 
amount of attention to technical investigations, though 
lack of enthusiasm or encouragemout, lack of bnUd- 
ings or equipment and lack of library facilities handi¬ 
cap the c^orts made. 

The South is blessed beyond any other section of 
the country by its temperate climate, its abundant 
rainfall, its many raw materials of industry And its 
excellent facilities for all varieties of trant^portatum 
of industrial products to the wide world. During tbe 
last thirty years increasing attention haa been paid to 
development of raw materials into finished 
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of iQueh Talae. Altboui^ starting the raee of iados- 
trial devdopment muoh later than the other eeotiona 
of the country in the last yeaxv, the Booth has pro- 
dttoed 12 per cent of the value of manufactured prod- 
ufitfl of the United States, 22 per cent, of the value of 
mineral products and 28 per cent, of the value of 
agricultural products. 

To say that scientific research did not have an im¬ 
portant part to play in this remarkable recovery and 
sterling advance to a status of industrial prominence 
would be to omit paying homage to a powerful and 
effective servant. The recent development of the 
acionoes in the South has not been confined to the mere 
transplanting of chemical or other scientific processes 
developed elsewhere to this virgin industrial soil. 
New things have been accomplished, examples of 
which are to be found in the naval stores industry, 
the clectroobemical field, the agricultural field, the 
progress made in the utilization of various clays, blast¬ 
furnace slag and minerals, the advances made in 
paper manufacture from long-leaf pine, the utiliza¬ 
tion of by-products of the cane-sugar industry, the 
utility of by-products of the cottonseed and the en¬ 
deavors that have been made in applying science to 
natural gas and petroleum. No better way of em¬ 
phasizing the importance of some of these attain¬ 
ments could be adopted than to permit a few scattered 
examples of research accomplishment in industrial 
fields to speak for themselves. 

Baton 

Rayon is a radically new textile material, having 
chemical and physical characteristics entirely differ¬ 
ent from silk or cotton. Natural silk is an animal 
fiber produced by certain worms and some spiders. 
The process of fiber development is long and tedious 
and consumptive of much material. Worms consum¬ 
ing one ton of mulberry leaves produce only twelve 
pounds of silk fiber. To produce an “artificial silk” 
having near strength, beauty and softness of the real 
silk induced scientists to search into fields offering 
satisfactory forms of cellulose. To the chemist, 
oellulose, whether obtained from cotton or wood, is an 
alcohol similar in type to glycerine. If we treat cot¬ 
ton with nitric and sulfuric acids we obtain cellulose 
nitrate. This cellulose nitrate, when dissolved in suit¬ 
able solvents, produces a solution which can be forced 
through a metal or glass die containing a number of 
fine holes. On removing the solvent, fine, thread-like 
filaments are produced. If next the nitric acid radical 
is removed cellulose in the forms of fine filaments fol¬ 
lows- These filaments can be twisted together to form 
rayon tinreaA Acetic acid may be substituted for 
nitric acid to produce by still another process a 
cetlidose acetate rayon which differs from the nitrate 
by being inflammable. A third method, the 
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Gupra-aimnonium proceae, produces oeliuloee threads 
by a still different procedure. 

At the present time approximately 33,000 toxte of 
cotton liuters is consumed by the combined rayon in¬ 
dustries of the South, as well as approximately 05,000 
tons of sulfite wood pulp, 145,000 tons of 60° Be sul¬ 
furic acid and 105,000 tons of caustic soda. All 
necessary materials are produced in close proximity 
to the rayon plants. Over one half of the rayon made 
in the United States is manufactured in the South, 
specifically in Tennessee, Virginia, North Carolina 
and Georgia. 

Papbb 

The paper industry in the South can be traced back 
to 1744, when a plant existed in Virginia. North 
Carolina had a mill at Salem in 1706. South Carolina, 
Tennessee and Kentucky were locations of paper¬ 
making establishments about the same time. These 
small establishments, however, used only certain small 
amounts of hard woods. 

Within the last ten years research developments 
have shown it possible that a very satisfactory kraft 
paper may be made from the very widely distributed 
long-leaf Southern pine. Within this period operations 
were developed which lead the way to approximately 
13 per cent, of the consumption of pulp wood in the 
country being produced in the South yearly, Kraft 
paper is made in great quantity in Florida, Louisiana 
and Alabama for bagging, wrapping papers and many 
miscellaneous uses. The heavy brown, resinous char¬ 
acter of this pinewood pulp renders it unfit for the 
manufacture of white newsprint Methods are now 
in process of trial which are expected to bleach out 
the undesirable color, and it may be that we soon may 
expect to read our daily Southern newspapers printed 
on bleached pulp from the Southern long-leaf pine. 
Not only does the low coat of these long-leaf pine 
pulps present on attractive possibility for Southern 
industry, but considering the fact that rapid all-year 
growth permits reforestation to continue at a rate 
more rapid than wood consumption demands, a con¬ 
tinuous cycle of production of raw material in excess 
of requirements is insured. Permanent industrial 
operation may follow dependent only upon demand 
for finished product. 

Cottonseed 

The cotton crop of the United States for 1928, ex¬ 
pressed in units of 500 pound gross weight, amounted 
to 14477,000 bales, the total cottonseed produced b©^ 
ing 6,436,000 tons. Twenty years ago this mionnous 
tonnage of seed would have been largely diseardedi 
but in 1928, 5,061,000 tons of cottonseed were put 
through refining processes which produced materials 
worth $200,000,000. 
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Research discovered that the lowly eottonseed may potarii and nitrates In one 

be split up into three components—^linters, hulls and grsntdar 

inner kernels. From the linters processes have been Beiehtifio investigatloUB have revealed the uhemioiiid 
developed for manufacturing rayon, absorbent eot- eharaeters of many of the Southern soils, and Cr^ 

ton, twine, rope, artificial leather, lacquers, celluloid, these investigations steps have been taken to pro* 

photographic films, varnishes, pyroxylixi, carpets, l!he lacking elements. Certain notable reseaidiee 

writing paper, artificial felts, guncotton and other were performed in connection with soils found to be 

similar products. lacking in lime and magnesia and with the soils of 

From the hulls of the cotton seed are produced Florida Eveiglades which were found to be marie* 
cattle feeds, paper in a variety of forma, stuffing ®dly benefited by additions of copper salts* Hention 
material for upholstery, adhesives, fertilizer, potash, already been made of the use of by-products of 
xylose and numerous other analogous materials. cottonseed as fertilizing material. 

Prom the kernels or “meats” of the seed, products Naval Stoess 

are now available which we now see and consume as Approximately 300,000 people in the South are de- 
though they were always existent. Salad oils, lard pendent upon the production of rosin, turpentine, pins 
compounds, emulsions for medical purposes, cosmetics, oU, tar and pitches from the pine tree. Attributable 
soaps, cattle feeds, flour for bread, cake and crackers, to many varied researches the by-products of the 
sardine packing oils, stearic acid for candles, wash* Southern pine are now finding their way into such 
ing powders, roofing tars, insulating materials, cotton finished materials as soap, varnish, paper size, print- 
ruhlier and compositions for phonograph records. To inks, linoleum, insulation materials and syntherio 
these many products industrial research workers are camphor. The raw products themselves have a market 
adding new and more spectacular achievements each value of $70,000,000 annually. Yet the possible 
day. Only recently we are advised by authorities that utilities of these raw materials of the Southern pine 
there is protein enough in a 16,000,000, bale cotton forests are but slightly developed, 
crop to furnish all the protein food requirements for Tuxq Oil 

53,000,000 people for a year. China has exported annually 100,000,000 

pounds of tung oil into the United States for use in 
Febtiluers paint and varnish industry. This oil is produced 

In the field of fertilizers the South with the aid of ^ 

research now enjoys a peculiarly enviable position, ^ neutral oU. Prom investigations 

for the abundant supply of a great variety of mate- cUmatc in sections of Florida as to suit- 

rials are applicable to fertilizer manufacture. As an satisfactory con* 

agricultural territory it is important that there is to found, and to-day over 560,000 trees 

be found large quantities of by-product sulfuric acid, producing tung oil of satisfactory quality. Some 
phosphate deposits, a nitrogen fixation industry, con- profitably utilized in 

aiderable potash resources and raw materials for the ^6ose fruito are yield^ rds. 

QuCnufaoture of organic ammoniates. tively high oil eoutent. An Amenoan tung oil indue* 

Research has presented the South with an abundant ^ infancy, 

supply of phosphoric acid and phosphoric acid salts. BLAST-PoBirACB Slaq 

Even the Southern steel industry has deviated auffi* The blast-furnaces of Alabama, located prindpally 
ciently from its primary purpose to supply in its in the Birmingham district, produce pig iron at the 

basic open hearth slag a material of high phosphate rate of 2,700,000 tons annually, a large percmit$g6 
availability to plant life. Nitrogen fixation plants in of which is basic iron, which is later made into ffteA 
Virginia have joined hands with coke oven ammonia The iron ores of Alabama, which are smelted to prOf* 
to supply large quantities of combined nitrogen. For duce the pig iron, arc not as eOnoentrated as are rile 
potash to be obtained within the boundaries of the ores of Northern furnaces and hence there is prp* 
South here exist the possibilities of extraction of duced approximately X,800 pounds of slag for eadi 
Georgia shales, recovery from certain industrial long ton of |>jg ifon made. Botne 2,300,000 tons 
wastes or isolation as a by-product of cane molasses, bhet-furnaoe slag, therefore, are available from the . 

Within recent months we have been advised of an* Ivmnm of the district ammaHy. JHfteea years ago 

other attainment of industrial research—the produo- this diag was cast off as a waste material, but io*dey , 
tion of a fertilizer of 68 per cent, richness in plant a la^e portion of this towag® is cimterthd 

foods—which commercial production was acoom* able Use rither as u basis for dag cement Us Itfjgit 

plisbed through the enecessful chemical engineering gsdaS for CBfaatit or 
foot of the oopreeipitation of riie three constituents, mOy 
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btiiiig iiui4« tm8 titttd in the Birtniiiglumi dia- 
triet,. iH^ew paxscfUn products utUkc not only the 
vster^grunukted bU^ of the bluBt-fumace but 
hydmtcd lime from the lime iiidtt8tz7 of the South. 

Sliiir from the blast-furnaces is cooled in huge 
graded pits, mined, omahed end graded for use as 
aggregates. Five hundred miles of Southern road¬ 
ways are made of Alabama slag and Portland cement 
Forty-five hundred miles of Southern roadways are 
constructed of Alabama slag and bituminous binders. 
Numerous buildings are made of slag concrete. Prac¬ 
tical and scientific research both in the South and 
North have converted this once undesirable material 
from a waste to a useful raw material. 

These are but a few of the prominent instances 
where scientific research has aided in the industrial 
development of the South. To these may have been 
added mention of many interesting discoveries in the 
fields of cotton textiles, cotton dyeing, tobaccos, cul¬ 
tivation and preservation of fruits, ceramics, soils, 
insecticides, petroleum refining, the production of 
diphenyl, production of helium, the manufacture of 
aluminium oxide, the production of celotex, the re¬ 
covery of xylose and many other investigations per¬ 
tinent to the industrial field. 

For the most part these advancemmita have been 
largely responsible for industrial cbemieal research. 
In the solution of these problems industrial chemistry 
has been prominently aided and encouraged by 
geologpeal researches and developments in chemical, 
electrical and mechanical engineering, so that the sum 
total accomplishments have not in many oases been 
attributable solely to the application of any one of 
the seiences. 

To speak of aocomplishments of research in the 
field of industrial development without enumerating 
some of the important scientific findings contributed 
from sonroes usually recognised as being independent 
of industrial activity would be to neglect paying 
tribute to many fine attainments. 

We were permitted the pleasure one year ago of 
listening to an aoourate account of the South’s con- 
tribixiiioii to the sciences of botany, ssoology, medicine, 
anatotx^, pbavmaoology, pathology end sev- 


eml other of the scieucee. In each of these fields dio* 
tinct (dIeringB have been made by Southerners. In¬ 
vestigations on the mechanism of heredity, on twins 
and twinning, oyster onitujre and mussels, coral forma¬ 
tions, absorption spectra of solutions, viscosities 
solvents, muscular discoveries, nervous system inves¬ 
tigations, the transmission and control of yellow fever, 
suigical anesthesia, physiological behavior of poison¬ 
ous alkaloids, ptomaines and cellular toxins and cer¬ 
tain researches in connection with epilepsy and its 
relation to pellagra—these and many other important 
investigations have been contributed by Southern 
workers. 

In the field of physical research we have to acclaim 
the attainment in connection with the recent discovery 
of two of the hitherto undetected members of the 
much discussed chemical family elements. Through 
the development of a magneto-optic method of 
chemical analysis exceptionally fine traces of elements 
have been made possible of identification and measure¬ 
ment, in concentration even as small as one part in 
10^^. While academic interest in this aceomplish- 
ment has centered considerably upon the discovery of 
the elements “Alabamium” and “Virginium” much 
promise is to be attached to this magneto-optic method 
of analysis as an elective tool of quantitative estimar 
tiosu 

To mention, however briefly, the many problems, in¬ 
dustrial and academic, which are undergoing soien- 
tifio investigation in the South at the present time, 
would be impossible. Likewise to set out the various 
influences which have stimulated the wide application 
of technical research in its various forms would be 
considerably complicated. Suffice it to state that the 
agricultural and industrial South has not only profited 
greatly by the relatively small number of oontribu^ 
tions it has made to scientific discovery, but it stands 
to reap much greater benefits from its research con¬ 
quests of the future. May the splendid acoompliah- 
ments of the last fifty years serve as an ever accelerat¬ 
ing stimolus to finer academic and industrial attain¬ 
ments to the end that in all the fields of science she 
may eorrently come to contribute her proportionate 
share of fruits of scientific reeearoh. 


THE EARLY DAYS OF THE AMERICAN 
PHYSIOLOGICAL SOCIETY* 

B7 Dr. HENRY H. D0HALD80N 

WISTAB iVSHTUTS Of AMAWXT 

days of the Pbyaioloipcal Sodety. ell 

ein^ imretrpn, I And myself in the posituni of tin. 
led^ ivhci, eftCT the nuKcone had finished wit||i her, 
tepM^ thpt she had only ionga and xamMseemm 


of i^yiioi- 
I am to speak on the 
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left. Bat in my own case even the reminiaeences are 
fragmentary. Our chairman should have given me 
notice of this event some 45 years ago, so that I 
might have been better prepared. Let me sketch the 
background. 

In the eighties the teaching of medicine, with which 
physiology was mainly associated, was poorly devel¬ 
oped. I entered the College of Physicians and Sur¬ 
geons in New York in 1880. It was then a proprie¬ 
tary school. You paid your fee and were enrolled. 
You could get your degree in two years by attending 
endless lectures and taking quizzes with a preceptor. 
There was a dissecting room—but no laboratories. 
Dalton held the chair of physiology. He was lucid 
in his presentation, largely based on French work— 
for ho had been trained in Paris. An exposed heart 
is the only demonstration I recall. 

But something unusual did happen that year. 
Prudden, who had been abroad with Welch, returned 
and offered a course in histology. It was given in a 
deserted ice-cream saloon, during the lunch hour, and 
with microscopes—mostly French models—which 
Prudden had borrowed from his friend^. There half 
a dozen of ug had a most inspiring introduction to 
histology, It was the one bright spot in the year. 

In 1881 I went to Baltimore to be with Martin, 
the young professor of biology at the Johns Hopkins 
tTniversity. At that time there were no special socie¬ 
ties dealing with biology in any of its aspects—but in^ 
1884 Sam Clarke, then at Williams—^and who had 
been with Brooks in Baltimore—decided that he must 
have some means for contact with his colleagues. So 
at his instigation the American Society of Naturalists 
was formed. In a measure this was a protest against 
conditions existing in the natural history section of 
the American Association for the Advancement of 
Science. This section was over-diluted with non- 
scientific members and, further, it met in midsummer. 
The Naturalists met at Christmas time. 

At first all the natural sciences were represented in 
the Naturalists. Soon fission began. The Geologists 
withdrew next the Physiologists—then other groups, 
and so the parent society of Naturalists kept on bud¬ 
ding until it was reduced to something like a nucleus 
without cytoplasm. 

Our interest lies in the event which gave rise to the 
Physiologists in 1887. At that time the bettor text¬ 
books of physiology were that of Dalton—widely 
used, a pirated edition of Foster at 95 cents—and 
Hermann’s Handbook, of which there was, I think, 
only one copy in the country. But physiology was in 
the act of declaring its independence, and the names 
of its representatives that occur to mo are Bowditch 
ill Boston; Chittenden in New Haven; Dalton and 


Curtiss in New York; Weir Mitchell, Chapman, Bru- 
baeker and Reiohert in Philadelphia; and Martin, 
Bewail and Howell in Baltimore. 

It was, I believe, at the suggestion of Wrir Mitchell 
that a Physiological Society was formed, and the 
organization meeting was in 1887. During the first 
ten years Weir Mitchell, Bowditch end Chittenden 
wore the presidents. There were some 15 to 20 of us, 
and the sessions were short. 

The isolation of the mammalian heart, which is 
credited to Martin, served as the starting point for a 
number of investigations from Baltimore. There were 
studies in the early phases of biological chemistry by 
Chittenden, and Bowditch was working with the 
plethysmograph. At one of the early meetings we 
were gathered in Bowditeh’s new laboratory —a great 
room two stories high. Half way up the walls a bal¬ 
cony ran all around, and from this innumerable wires 
were strung across. Physiology was mainly in the 
mechanical phase of its development. Bowditch, who 
was a clever mechanician, had, as demonstration, a eat 
with plethysmographs on each of its four legs. Each 
of these was so arranged as to give typed records of 
the changes in each limb, with a corresponding graph. 

It was a remarkable set-up, and the graphs were 
strikingly smooth—yet now and then a disturbing 
deviation appeared. Some one said to Bowditch, 
"What do the irregularities mean!'’ To which 
Bowditch replied, 'Oh, that’s due to the animal”— 
adding with a twinkle, "But we are trying to arrange 
it so as to dispense with the cat.” 

Such were the activities of the Physiologists in the 
middle eighties. They looked forward to the future 
with both hope and confidence—but to the men of 
that time a meeting like this present one would be, 
and is, astounding. 

Specialization after specialization has followed with 
the years—^but our views concerning such have im¬ 
proved. I recall that a delinquent member of the 
Physiologists met a couple of us on the train as we 
were returning from a meeting, and remarked, "I've 
been up in Cambridge talking with some literary 
chaps, but I suppose that wouldn't have any interest 
for you fellows.” Thank heaven, that attitude of 
the specialist is fast disappearing, and being re¬ 
placed by the better notion that a specialty is merely 
one point on which all worth-while knowl^ge can be 
focused. 

By reason of this subdivision of interest, we ore 
ever threatened by that tidal wave of literature that 
sweeps down on us from year to yeeis—but the proe- 
ont efforts to synthesize our knowledge, if ^rigorpmdy 
pushed, may fumirii a protection, and save us 
the predioament of one of Wellington's vtall. 
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had held forth in great detaO. said the 

Iron Buke^ **yonr information is too great for your 
understanding’^—a oogent oomment. 

One word in elosing: Martin brought to us the 
eonoept of biology, and the idea of apeoial laboratories 


for physiology. The event has had far-readiiug 
effeeta. It led to the founding of the Phyaiologieal 
Boeiety and is the reason why, to-day, we are a 
Federation of Societies for Experimental Biology— 
ever expanding. 


SCIENTIFIC EVENTS 


THE SEVENTY-FIFTH ANNIVERSARY OF 
THE OLD SOUTH KENSINGTON 
MUSEUM 

This year is the seventy-fifth anniversary of the 
opening of the old South Kensington Museum, and 
arrangements are being made, according to the Lou¬ 
don Times, in the Science Museum, which contains 
many of the original objects assembled in 1857, for a 
comparative exhibition illustrating the development 
which has since taken place in inventions. The orig¬ 
inal South Kensington Museum (in which the nucleus 
of the present Victoria and Albert Museum was also 
included) was founded as a result of the second report 
of the Royal Commissioners of the Exhibition of 1851. 

The entrance hall of the present Science Museum 
and Gallery I, which adjoins it, were being cleared 
during the week-end in preparation for the anniver¬ 
sary exhibition, whidh will be open to the public on 
July 2. The exhibition will select the terminal points 
in a few branches of science which were at a primi¬ 
tive stage during the fifties and sixties. A model of 
an omnibus of the 1850’s and locomotive models of 
the next decade will be placed beside models of a mod¬ 
ern London omnibus and of one of the latest L. M. S. 
locomotives. 

In many of the galleries upstairs parts of the per¬ 
manent exhibition will be rearranged and relabeled 
for the anniversary, and a space has already been 
cleared in the Chemistry Gallery for illustrating the 
range of colors and fabrics now available to the arti¬ 
ficial dye industry. Some of the largest British firms 
of chemists and textile manufacturers are lending ex¬ 
hibits for this portion of the exhibition. It is also 
intended to illustrate the part taken by the 1851 com¬ 
missioners in founding the museum and fostering it 
since that time. The Great Exhibition in Hyde Park, 
and the development of the site south of the Park 
into the Museum and College area of South Kensing¬ 
ton will be seen in a seriee of water-colors and plans. 

The experimental apparatus used at University Col¬ 
lege, Gower-street, by the late Sir William Ramsay, 
has been transferred on indefinite loan from the col¬ 
lege to the Science Museum, where it is now partly 
lurra^ged for view. The exhibits now to be seen in¬ 
clude the blow^pipc ivith which Ramsay himself made 
most of the apparatus connected with his discoveries 
of rare gases. 


Some new additions have also been made to the 
ship-model collection in the museum. A model of a 
Handley Page ^‘Hannibal” type air liner has been pre¬ 
sented by Imperial Airways, while the Sudan Govern¬ 
ment have given a primitive smith’s forge of the type 
used at the present time by the natives of the Jur 
tribe, and used with some variations in Ancient Egypt 
some 35 centuries ago. 

The museum workshops have reconstructed a 
Roman pertica, or 10 ft. measuring rod. A series of 
the metal caps and ends of such surveyors’ rods were 
discovered at Pompeii in 1912 by Cav. M. Della Corte, 
and replicas of these have been used in the museum. 

SMITHSONIAN EXPEDITIONS 

Twentt-fivic scientific expeditions were sent out by 
the Smithsonian Institution during the past year. 
They are described in detail in the annual Smith¬ 
sonian exploration reports recently issued for dis¬ 
tribution. 

A. F. Moore, of the staff of the Smithsonian Astro- 
physical Observatory, spent months on barren peaks 
of African mountains in futile search for a satisfac¬ 
tory Old World site for a solar radiation station. 
He sought a high desert altitude with, so far as pos¬ 
sible, a cloudless, dustless atmosphere. For more 
than a month he made daily observations on a high 
peak on Fogo Island in the Cape Verde group. Al¬ 
though generally cloudless, this mountain proved to 
be surmounted nearly all the time by a high, thick 
blanket of haze which seems to rise from the Sahara 
desert. 

Disappointed here, Mr. Moore went on to South¬ 
west Africa where, sometimes for weeks at a time^ he 
conducted observations on four mountain peaks and 
made an unsuccessful effort to scale a fifth. None 
proved entirely satisfactory. 

More than 600 specimens of fossil animals, mostly 
fragmentary, were collected under the direction of 
Dr. Charles W. Gilmore in Montana and Wyoming. 
It is anticipated that many new forms of animal 
life will be revealed when a systematic study is mada 
Material of interest included a partial skeleton of 
a large, fiesh-eating mammal, the pachyaena; three 
partial skeletons of the ooryphodon, a rhinoeeros-Uke 
animal, and mx more or less complete skulls of ancient 
crocodiles. More than 2,500 fossil specimens were se^ 





in Deronlan-age depositv in New York 

by G. Arthur Cooper^ of the Bmithsonian division of 
ii^vMebrate paleontology. Most of these were re- 
oovered from the numerous ravines and quarries 
around Casenovia, Morrisvillc, and Hamilton, N. Y. 
The majority of the entombed animals are inverte¬ 
brates, including nearly 150 species of ancient clams. 

Dr. Alexander Wetmore, assistant secretary of the 
institution, hunted rare birds in dense rain forest and 
on high mountains in Haiti. Following an airplane 
reconnaissance of the little known La Hotte Moun¬ 
tains, which required little more than three hours, Dr. 
Wetmore and his party set out to reach this region 
with a pack train. At the end of six days of almost 
constant rain, over trails whose steepness and badness 
beggars description, they reached a point where the 
pack animals could go no further and they were 
obliged to proceed with a train of porters. The party 
pitched camp at an elevation of 4,200 feet and, 
drenched with incessant rain, climbed to the highest 
peak of the La Hotte range. They found a very 
abundant bird life and made a large collection for 
the United States National Museum. The party then 
proceeded to the Dominican Republic. Among the 
birds collected on the island of Beata oi! the Domin¬ 
ican coast was a hitherto unknown variety of wood 
warbler. 

Dr. William M. Mann, director of the National 
Zoological Park, collected wild animals in British 
Guiana. Dr. Mann was seeking especially for rep¬ 
tiles. Among his captives was a small, brilliant red 
and black burrowing snake related to the boas which 
probably was the first of its kind to come alive into 
any collection. Another curious captive was a ”jump¬ 
ing johnnie,” a small snake with the under aide of its 
tail colored a brilliant red. When picked up it goes 
through the motions of stinging with this tail, hitting 
the hand that holds it again and again with the bril¬ 
liant red tip. It is harmless. Dr. Mann collected 
in all 350 live specimens, some representing varieties 
seldom seen in eaptivity. There were 128 birds, 21 
mammals and 189 reptiles. 

Dr. Paul Bartsch, curator of mollusks, continued 
his biological explorations in the Tortugas. He re¬ 
ports one interesting observation on the ability of 
birds to adjust themselves to a change in environment. 
On one he found that all the trees, bushes and 
shrubs bad been swept away by hurricanes. Great 
numbers of noddy terns used to build their nests in 
the vegetation. He found that now all have changed 
to a ground dwelling habit. Still retaining the desire 
to make nests they gather bits of dead twigs and 
shape them into semblances of nests on the ground. 
The birds, Dr. Bartsch said, seem to have a decided 
^'lingo-tactie senses” for old boards seiim io satiafy 


desire for wooden 

their eggs upon bim bosrds. 

OEOtQGY, PHYSIOGRAPHY ANB ECOLOGY 
AT THE PULLMAN MEETING OF THE 
PACIFIC DIVISION OP THE AMERICAN 
ASSOCIATION FOR THE AD¬ 
VANCEMENT OF SCIENCE 
Fob those interested in the geology, physiography 
or special problems of ecology of the '^Inland Em¬ 
pire^’ of the Paeido Northwest, a rare feast is spread 
for the Pacific Division of the American Association 
for the Advancement of Science, meeting in Pullman, 
Washington, from June 15 to 18. On the general 
program, Dr. J Harlen Bretz, of Chicago Univer¬ 
sity, will speak on his investigations of the seablands 
of the Columbia Plateau and will conduct a party to 
the field to study at first hand this unique problem 
of Pleistocene erosion. The Paiouse Hills in which 
Pullman is situated, in themselves, present an invit¬ 
ing study as to their genesis, and will be a revelation 
to all comers who have not seen approaching harvest 
in the wheat fields which cover them. The farm and 
laboratory of the new U. S. Station for Erosion Con¬ 
trol will be suggestive of what the immediate future 
may have in store in moisture control for agriculture. 
Several short local excursions are planned and two 
more extended ones, in addition to that with Dr. 
Bretz, will attract to more distant points of interest 
One of these will be a boat ^oursion up the canyon 
of the Snake River from Lewiston, Idaho, to a point 
where the depth of the gorge, approximately 8,000 
feet, rivals that of the Grand Canyon of the Colorado, 
Those who have made this boat trip describe It aa 
unforgettable. Perhaps most delightfttl of all, be¬ 
came less hurried and inviting leisurely travel and 
prolonged stay, will be the excursion to the almost 
wholly unknown Wallowa Mountains of northeastern 
Oregon, and the new Elagle Cap Primitive Area in 
these highlands. A hasty survey' of this teg/ian in 
the summer of 1931, together wi^ Professor Warren 
D. Smith’s very readable aoeount,* have i^ven the 
writer the impression, of a dome-hfce Uplift of late 
Miocene time which Carried Columbia basalts altnott 
to its crest at an original devatiou of between tmi 
and twelve thousand feet At the northeaatem side 
this dome gave way in a great down fault of about 
thirty mUcs’ length with a scarp of about feiqt 
above the plain (Wallowm VaUey)* A Ple^oc^ 
iae^oap formed about Eagle Cap Moimtah and ^ 
less than five gUmiers carved goigca down ^ 

» OlMervations here recorded ime wade a 

gniiiit for research in this region by the illteMibidi 
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kvd di thB plun on nortiieni mA oBotem gides of the 
dom«. HiOM fTO tbe oanyooB of Logtine River, Hur- 
rieano Creek, Wallowo River, Big Sheep Creek (per- 
hape) and Imnaha River. The alpine seulptnre is 
magnifleent To the physiogntpher, the unusually 
perfeet state of preservation of the moraine which 
enoloses Wallowa Lake is most impressive. The 
lateral moraines reach a height of 700 feet above the 
water level of the lake and the steepness of the inner 
slope is quite unbelievable. Professor Smith Onds 
the outer slope records five advances of the ice. Only 
at the outlet of the lake is any part of the moraine 
disturbed since the recession of the ice. 

To the ecologist thU oasis in the midst of semi- 
desert (Upper Sonoran), with lush temperate vegeta¬ 
tion in lower valleys, extending upward to alpine, is 
a paradise for exploration. 

As mountaineering goes, one reaches all these 
charming possibilities with absurd ease from the 
friendly little agricultural villages of Enterprise, 
Joseph, Lostine and Wallowa. The car is parked at 
the end of a good forest road two thirds of the dis¬ 
tance between the entrance of tike mountain valley 
and the base of Eagle Cap. Nine miles of good foot 
or horse trail reaches the lake basin at about 8,000 
feet elevation and surrounding peaks reach about 

Thomas Large 

Spokane. Washikotok 

THE SCHOOL OF ENGINEERING OF YALE 
UNIVERSITY 

The Tale Corporation has authorized the existing 
division of engineering to assume the status of a 
school with the title of the Yale School of Engineer¬ 
ing. The school will include the functions and activi¬ 
ties in civil engineering (including drawing), chem¬ 
ical, electrical and mechanical engineering, metallurgy 
and engineering mechanics. 

This organization is the result of a proposal made 
by a oommittee which for over a year has been study¬ 
ing tike teadking of science and engineering at the uni¬ 
versity. It has long been desired by the departments 
of engineering, and the recommendation has the ap> 


proval of the Board of Permanent OfSoers of the 
SheMeld Scientific School. 

Dean Charles H. Warren, of the Sheffield Scientifle 
School, in explaining the organization of the Engi¬ 
neering School, said in part: 

Previous to 1019 all instruction at Yale in engineering 
was given in the Shefileld Scientific School. After the 
reorganization of the university in that year under" 
graduate instruction in engineering remained in the Sci¬ 
entific School, but the graduate work was transferred 
to the Graduate School. 

Believing that engineering work of all grades, together 
with research and other activities in the engineering de¬ 
partments, constitutes a distinctive unit witliiu the uni¬ 
versity requiring a united control for its administration 
and the satisfactory coordination of its parts, the Divi¬ 
sion of Engineering, which includes the several engineer¬ 
ing departments, has for some years performed what are 
virtually the functions of a faculty of engineering. 
Their recommendations have, however, been subject to 
the approval of the boards of the Scientific School 
and the Graduate School, respectively, and the activities 
of the engineering departments have in general been 
under the dual control. 

While this arrangement has worked reasonably well, 
it is from the administrative point of view needlessly 
cumbersome, and furthermore it has been felt by the 
engineers that the interests of engineering would be 
advanced more rapidly if the engineering departments 
were given the status of a school of engineering under 
its own dean and board of permanent officers, a form of 
organization which has long since been followed by every 
other university in the country. 

Under this new arrangement all students of engineer¬ 
ing will from now on be under the jurisdiction of an 
engineering faculty, and the engineering degrees will be 
conferred upon its recommendation. This change will 
not, however, modify in any essential particular the gen¬ 
eral conduct of the instructional work, nor the other 
activities of the engineering departments. Undergradu¬ 
ate students will be admitted, as In the past, to the 
freshman year and from it will enter the undergraduate 
department of the engineering school. Their relations 
with other undergraduates, and in regard to all social 
and extra-curricular activities, will remain exactly as at 
present. 


SCIENTIFIC NOTES AND NEWS 


A xuarmn in honor of Dr. Ernest W. Brown, Oibbs 
ptattimut of mnthemstios at Yale University, who 
hedooMB professor emeritus at the end of the aca- 
dfmio year, was held at the New Haven Lawn Club on 
IChy 2d. The dinner was given by members of the 
three nniverstty departments with whioh Professor 
' Brp#B has been smeiated: artronomy, mathematics 
phynes. Dean Clarence W. Uendell was toast- 
AddeessM wen given by Dr. Frank Sehlea- 


inger, direetor of the University Observatory; Pro¬ 
fessor Oystein Ore, direetor of graduate studies In 
mathematics; Governor Wilbur Cross, dean emer i t us 
of the Graduate School, and President James Rowland 
AageQ. 

Tmt degm of honorary doctor of veterinary medi- 
oine was eonfeired upon Or. Theobald Smith, of the 
Roeicef^er Institute for Medioal Beseareh, by the 
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University of Giessen at tbe hundredth anniversary of 
the granting of veterinary degrees. 

At the sixty-ninth commencement of the University 
of California, the degree of doctor of laws was con¬ 
ferred on Dr. Joseph Erlaugcr, professor of physiol¬ 
ogy in the Washington University (St. Louifi) School 
of Medicine. 

The honornry degree of doctor of science was con¬ 
ferred upon Dr. Karl T. Compton, president of the 
Masaachusetts Institute of Technology, on the occa¬ 
sion of the thirty-third coiiunencement of Clarkson 
College, Potsdam, Kew York. Dr. Compton made tho 
principal address. 

Acadia Univehsity, Wolfville, Nova Scotia, at its 
ninety-fourth commencenjent, conferred the honorary 
doctorate of science on Laurie D. Cox, professor of 
landscape engiiuxjriug at the New York State College 
of Forestry, Syracuse, and the honorary degree of 
doctor in civil law on Merritt Lyndon Fernald, Fisher 
professor of natural history in Harvard University. 

At tho commencement exorcises of the Worcester 
Polytechnic Institute on June 17, the honorary degree 
of doctor of engineering will be conferred on four 
graduates of the college. They are: Leon P. Alford, 
vice-president of the Ronald Press Company, New 
York; John J. Donovan, vice-president of the Bloedel- 
Donovan Lumber Mills; Alfred D. Flinn, director of 
the Engineering Foundation, New York, and George 
W. Patterson, powder expert at the Naval Powder 
Factory. Mr. Donovan will deliver the c-ommence- 
mont address. 

Honorary degret's conferred by Columbia Univer¬ 
sity at commencement included the doctorate of sci¬ 
ence on Dr. Dugald C. Jackson, professor of electric 
power production and distribution at the Massachu¬ 
setts Institute of Technology. The citation by Presi¬ 
dent Butler read: “Dugald Caleb Jackson, professor 
in tho Massachusetts Institute of Technology, native 
of Pennsylvania, and trained at Pennsylvania State 
College and at Cornell University; closely uniting in¬ 
dustrial experience with scientido research, and, after 
sixteen years of service at the University of Wiscon¬ 
sin, passing a quarter-century ago to tho department 
of electrical engineering at the Massachusetts Insti¬ 
tute of Technology, active in a score of ways as engi¬ 
neer, as educator and as administrator; honored at 
home and abroad for distinction of mind and of 
service marked by broad vision, boundless energy and 
vigorous leadership; a true ornament of our, coun¬ 
try's scientific endeavor and of its educational force." 

The Roosevelt medal for distinguished service has 
been awarded to Dr. Robert A. Millikan and will be 
presented to him at a dinner to be given on the sev¬ 


enty-fourth anniversary of President RoosevelPs 
birthday, on the evening of October 27. Heretofore 
since the establishment of the medal in 1923 three 
awards have boon made annually. In a statement an¬ 
nouncing the single award this year, Dr. James R. 
Garfield, president of the Roosevelt Memorial Asso¬ 
ciation, said: “Dr. Millikan combines in a striking 
degree the qualities of a scientist, an administrator, a 
teacher, a philosopher and public servant. He has 
been conspicuous in the movement of scientific specu¬ 
lation away from the materialistic and mechanistic 
theories of the nineteenth century toward spiritual 
conceptions in harmony with the aspirations of re¬ 
ligion." 

The Lamme medals of the Ohio State University, 
for “meritorious achievements in engineering and the 
technical arts,” will bo presented to Albert V. Blein- 
inger, chemist to the Homer Laughlin China Com¬ 
pany, and to Ralph 1). Mershon, consulting engineer 
and chemist, New York, at the fifty-fifth commence¬ 
ment on June 13. 

PitoPESsoR Douglas Johnson, of Columbia Uni¬ 
versity, has l>een (dected a corres])Onding member of 
the Geological Society of Belgium. 

The Jacksonian Prize for 1931 of the Royal Col¬ 
lege of Surgeons has been awarded to J. Paterson 
Ross, of St. Bartholomew's Hospital, for his essay on 
the surgery of the sympathetic nervous system. A 
certificate of honorable mention for an essay on the 
same subject was granted to Lambert Charles Rogers, 
of the Royal Infirmary, Cardiff. 

Professor Giuseppe Pianesb, professor of anat¬ 
omy and pathological histology at the University of 
Naples, was recently appointed an academician of 
Italy. 

Dr. Robert A. Millikan, of the California Insti¬ 
tute of Technology, was reelected president of the 
board of directors of the National Advisory Council 
on Radio in Education at the second annual assembly 
in Buffalo, New York, held from May 18 to 20. 
Other officers reelected were: vice-presidents, Living¬ 
ston Farrand, Meta Glass, Robert M. Hutchins, 
Michael I, Pupin, Walter DiU Scott; chairman of the 
hoard, Norman H. Davis; vice-chtsirman, William J. 
Donovan; treasurer, Ralph Hayes; secretary and di¬ 
rector, Levering Tyson. 

The Botanical Society of New Orleans has elected 
the following officers for the year 1932-33: Dr, L. J. 
Pessln, associate ecologist, Southern Forest Experi¬ 
ment Station, president; Miss Anna Haas, vice-presi¬ 
dent; Philip C. Wakeley, associate silviculturist,^ 
Southern Forest Experiment Station, secretary, and 
Paul V. Siggers, Bureau of Plant Industry, tret^urer. 
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At the annual dinner of the society on May 10, Dr. 
Miziam L. Bombard, assistant professor of biology 
at Newcomb College, spoke on ^Talms in New 
Orleans.” 

Hknby Harbibok Henline, assistant national sec¬ 
retary of the American Institute of Electrical Engi¬ 
neers since 1927, has been appointed acting national 
secretary of the institute. Mr. Hen line was ap¬ 
pointed to fill the vacancy created by the death in 
February of F. L. Hutchinson who had been national 
secretary for twenty years. 

Pkofessor Leon B. Rjciiardson, of the department 
of chemistry of Dartmouth College, has succeeded 
Professor W. S. Messer as president of the college 
chapter of the American Association of University 
Professors. 

Dk. Morris Scheraoo, head of the department of 
bacteriology at the University of Kentucky, has been 
elected an assocliite member of the American Society 
of Clinical Pathologists. 

Dr. George S. Bel, emeritus professor of theory 
and practice of medicine and clinical medicine, Tu- 
Jan© University of Iwouisiana School of Medicine, New 
Orleans, has been appointed professor of the prin¬ 
ciples and practice of medicine in Louisiana State 
University Medical Center, succeeding the late Dr. 
James Hirney Guthrie. 

The department of zoology at the University of 
Minnesota announces the appointment of Dr. Clar¬ 
ence P. Oliver as assistant professor of zoology. Dr. 
Oliver will give the courses in genetics. 

Dr. Robert F. Mekl, assistant director of research 
for the American Rolling Mill Company, Middletown, 
Ohio, has been appointed as director of the bureau 
of metallurgical research at the Carnegie Institute of 
Technology. Under his direction and through a grant 
from the Carnegie Corporation the work of the lab¬ 
oratory will be extended. 

Dr. F. B, Mumford, dean of the University of 
Missouri and director of the Agricultural Experiment 
Station, has returned from six months' absence in 
European countries, Tvhere he made a study of agri¬ 
cultural education and research, and of what govern¬ 
ments are doing to aid agriculture. Dr. A. E. Mur- 
neek, associate professor of horticulture, has returned 
from a similar absence spent in studying the work 
being done by institutions in eastern and central 
Europe and in Russia in the field of plant physiology. 

DtL George Dock, Pasadena, California, formerly 
head of the department of medicine at the University 
of Michigan, will be this month the honor guest of the 
1907 medical class at its twenty-fifth reunion. Dr. 


Dock will give a medical clinic at the University Hos¬ 
pital on June 18, to 'which former students and alumni 
are invited. 

Dr. IIknrt J. Gbbstenberger, professor of pedi¬ 
atrics in the School of Medicine of Western Reserve 
University, gave on May 24 the annual address be¬ 
fore the Case Chapter of the Society of the Sigma Xi. 
His subject was ^^Studies in Human Rickets.” 

Dr. W. F. G. Swann, of the Bartol Research Foun¬ 
dation; Dr. Saul Dushman, of the General Electric 
Company; Professor D(!bye, of the University of 
Leipzig, and Professor Charles A. Kraus, of Brown 
University, are the special lecturers this summer in 
the department of physics of the Ohio State Univer¬ 
sity. In the issue of Science for May 27, it was 
stated erroneously that the lectures were to be given 
at the University of Illinois. 

A GRANT of $250.00 from the Committee of Scien¬ 
tific Research of the American Medical Association 
has been made to the department of physiology of the 
University of Cincinnati to further the work of Dr. 
Esther Bogen Tietz on pseudo-pregnancy in rabbits. 

The University of Maryland celebrated the one 
hundred and twenty-fifth anniversary of its founding 
on June 3. The exercises were held in Baltimore and 
at College Park. Speakers included Dr, William H. 
Welch, director emeritus, of the Johns Hopkins Uni¬ 
versity Institute of the History of Medicine, and John 
H. Finley, associate editor of The Neiv York Times, 

Wk learn from Nature that the Fifth International 
Congress of Scientific Management will he held at the 
Koloniaal Inslituut, Amsterdam, from July 18 to 23. 
The subjects to be discussed include costing, markets, 
technical and mental education of foremen for ration¬ 
alization, systems of promotion, rationalization as a 
part of education, costs of retail distribution, agri¬ 
cultural labor and rationalization in various types of 
industry. Papers from many countries bav© been 
contributed through the national associations or com¬ 
mittees and are being published in two volumes in 
advance of the meeting; summaries only will be read 
at the sessions of the congress. Excursions in Am¬ 
sterdam, to Eindhoven, the Zuider Zee and to Rotter¬ 
dam are being arranged, and continental railways 
are giving special facilities for those attending the 
congress. The general secretary for the congress is 
Mr. V. W. van Gogh, HeiTcngracht 209, Amsterdam. 

At the House of the Royal Society of Medicine on 
May 19, Sir Charles Sherrington, the recent Hugh- 
lings Jackson lecturer, was presented with the Hugh- 
lings Jackson gold medal together with an honorarium 
of 100 guineas. The presentation was made by Dr. 
T. Watts Eden, president of the Royal Society of 



Mediciae. The London TUnsa recalls that the Hugh- 
lings Jackson leotnre was founded in 1897 to honor 
Dr. Hnghlings Jackson, and in recognition of his 
service to humanity by his work on the functions of 
the nervous system. For some time it has been felt 
that so important a commemoration lecture should 
not go unendowed. Subscriptions for an endowment 
were invited from neurologists all over the world, and 
with the money raised the Hugblings Jackson lec¬ 
turers will receive a gold medal and an honorarium 
of 100 guineas. Sir Charles Sherrington is tho first 
lecturer to receive the medal and honorarium. He 
also receives the diploma of honorary membership of 
the Section of Neurology of the Royal Society of 
Medicine. After the presentation Sir James Crichton- 
Browne gave personal reminiscences of Dr. Hugblings 
Jackson, and Mr. Leslie Paton (chairman of the Fund 
Committee) presented Dr. Watts Eden with two silver 
replicas of the medal for the Royal Society of Medi¬ 
cine. The design for the gold medal is the work of 
Mr. Percy Metcalfe, and the dies have been prepared 
by the Royal Mint 

A OOHRKSPONDEKT Writes: ^^The Brooklyn Botanic 
Garden has recently inaugurated a feature which is 
probably unique for botanic gardens, and possibly 
unique in the way of geological education. This con¬ 
sists in placing on about twenty-eight boulders in the 
Botanic Garden small bronze tablets, giving the com¬ 
position of the boulder, the geological age to which it 
belongs, stating that it was transported to the Botanic 
Garden by tho continental ice sheet during the Ice 
Age, and giving approximate location of the rock 
ledge from which the boulder was dislodged. In con¬ 
nection with these labels, the Botanic Garden has 
edited a “Guide to Our Boulders; Geological History 
of the Brooklyn Botanic Garden.” This appears as 
the May issue of the Brooklyn Botanic Garden 
Eaeord, The principal part of the guide is written 
by Dr. Ernst Antevs—one of the leading authorities 
on certain aspects of glacial geology. It is richly il¬ 
lustrated with maps and views.” 

Nature states that Sir Frank Dyson, Astronomer 
Royal, opened the new Mond photographic equatorial 
and dome at the Norman Lockyer Observatory, Sal- 
combe Regis, Sidmouth, on May 28. The Norman 
Lockyer Observatory is the only astronomical obser¬ 
vatory in Great Britain founded and maintained by 
a private corporation under the Companies (Con¬ 
solidation) Act of 1908. Since it was started, nearly 
twenty years ago, it has been equipped and main¬ 
tained entirely by private donations. The equipment 
includes two twin telescopes, one with a 10 in. object 
glass and a 12 in. prismatic camera, and the other 
with a 10 in. object glass and a 9 in. priamatio camera 


iitt pb^graphing the spectra of stars and otlier ee- 
lestial bodies. A very large eoUeetion of snob idtoto- 
graphs, nimbering 6,600, has already been taken at 
the observatory, affording valuable records of the 
nature and movements of objects in the stdlar nni- 
verse. Dr. Robert Mond, who has been a generous 
supporter of the observatory since it was founded, has 
npw presented a unique photographic equatorial, with 
a separate building and dome to house it The instru¬ 
ment consists of a battery of four cameras with clock 
mechanism, so that it will be possible to follow auto¬ 
matically movements of the heavens over a wide field 
of the sky. 

A ooLLsemoK of Brazilian plants, gathered about 
a eentuiy ago by the Scandinavian naturalists, Eu¬ 
gene Warming and Wilhelm Lund, has been received 
at the Field Museum of Natural History from tho 
University Museum of Copenhagen, Denmark. 

Several members of the committee on fuels and 
lubricants of the American Society of Agricultural 
Engineers, of which R. B. Gray, chief of the division 
of mechanical equipment of the Bureau of Agricul¬ 
tural Engineering, of the U. S. Department of Agri¬ 
culture, is chairman, recently visited a number of 
tractor and engine manufacturers in the Centra 
West with a view to improving the performance and 
efiBiciency of tractors and engines. 

A 60,000-acre national-forest tract in Montana has 
been set aside by the Forest Service as a ^^primitive 
area.” The area, on the Gallatin-Madison County 
line in the Gallatin National Forest, abounds in flow¬ 
ers, trout and game, and includes the Spanish Peaks 
mountain group, widely known for its scenic gran¬ 
deur, and about twenty beautiful, small alpine lakes. 
It is to be known as the Spanish Peaks Primitive 
Area. 

Chinbegut Hill, a 2,082-aere tract in Hernando 
County, Florida, has been deeded by the owners, 
Colonel and Mrs. Raymond Robins, to the Depart¬ 
ment of Agriculture for use in the work of the depart¬ 
ment. The area will be used as a bird refuge; and 
also, in cooperation with the Florida Agiicultural 
Experiment Station, in studies of problettis relating 
to citrus fruits, livestock, feed and forage prodnetion 
and related problems. A diversity of cover and the 
eziatence of lakes and marshes lend additional value 
to the tract for the conservation of many speedee of 
wild life, including migratory birds. Great appreeia^ 
tion was expressed by Secretary Hyde and other 
officials of the department to Colonel and Mrs. Robins 
for their contribndon to wild-life conservation and to 
the agricultural development of the South. 
former owners will continue to live in the old mattsiatt 
house on the area for such time as they desire. 
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SOLAR AND RADIO PERIODICITIES 

At the Aprils 1932, meeting of the National Acad¬ 
emy of Seienoes I gave a paper which has been pub¬ 
lished under the title "Periodicity in Solar Radia¬ 
tion," by C. G. Abbot and Gladys T. Bond (Smith¬ 
sonian Misc. Coll., Vol. 87, No. 9). Dr. L. W. Austin 
has published "Tables of North Atlantic Radio Trans- 
mkaion Conditions for Long-wave Daylight Signals 
for the Years 1922-1930" (Proc. Radio Engineers, 
VoL 20, No. 4). It occurred to Mrs. Bond and me to 
see whether the departures from monthly normals in 
radio transmission showed the seven periodicities of 
7, 8, 11, 21, 25, 46 and 68 months, respectively, which 
occur in the variation of solar constant values. We 
therefore computed the monthly normals from Dr. 
Austin’s figures, and obtained the departures of all 
his observed monthly radio transmission values, 1922- 
1930. This series we analyzed by the aid of the pcri- 
odometer. We found the seven periodicities above 
named and one other of 18 months, all well indicated. 
Combined they account for all longer period radio 
transmission variations. On the whole, the ampli¬ 
tudes of the solar periods aud of the radio periods 
run nearly parallel. The cycle of eighteen months, 
though not found in solar variations, is conspicuous 
in terrestrial temperatures, as pointed out in our 
paper above cited. The phase relations between 
solar and radio periodicities are very interesting. We 
hope to publish details of the investigation in the 
autumn, but believe that the readers of Science will 
be interested to know that periodicities in solar radia¬ 
tion teem to accompany periodicities in radio trans¬ 


mission. 


C. G. Abbot 


REPORTS OF THE PRINCETON UNIVERSITY 
EXPEDITIONS TO PATAGONIA 
x896-*i399 

The late Mr. J. B. Hatcher, at that time curator of 
vertebrate paleontology in the Princeton Museum, 
planned these expeditions and raised the principal 
fttnda for them from the students who bad been with 
him in his various western explorations. 

The first and third of the expeditions comprised 
Mri Hatcher and Mr. 0. A. Peterson, now of the 
Carnegie Museum in Pittsburgh; and the second one, 
Mn Batcher, and Mr. Colburn, of Washington, as 
onistliologifit 

The imneipal object of the expeditions was to ool- 
leet the wonderful fossil mammals of the Santa Cruz 
fenuation, which had been made known to the world 
hf the late Dr. F. Amefl^o^ of Buenos Aires. In 
fhhi Hw wozk was eminently suecessfnl; but was so 
ax^ded as to cover a great many other fields, and 


very extensive collections of invertebrate fossils and 
of the recent mammals, birds, fishes, reptiles, fresh¬ 
water shells, plants, etc., of southern South America 
and Tierra del Fuego were made. 

It was Mr. Hatcher’s idea to publish this great 
wealth of new material in a series devoted to those 
topics alone; and when this project was laid before 
the late Mr. J. Pierpont Morgan, be generously con¬ 
tributed a large sum, which was at that time estimated 
to bo Bufiicient for the whole publication. The various 
g^ups of fosils and recent animals and plants were 
entrusted for study and report to various specialists, 
nearly all of whom found it necessary to demand much 
more text and many more platos than they had 
originally estimated. The additional expense over the 
original scheme was met by contributions from the 
trustees of the Carnegie Institution of Washington 
and of Princeton University, Planned for six quarto 
volumes, the series has grown to twelve such volumes 
with three atlases of plates. 

The first part was issued in the spring of 1901; 
the last part, concluding Volume VII, has just ap¬ 
peared. Needless to say, the editor is very much 
gratified at being able to issue the entire work over 
the thirty-one years which have elapsed since the 
publication of Part 1. ^ ^ Soott 

Editor 

PLEISTOCENE MAN IN MINNESOTA^ 

Db. Frank Leverett, geologist of the U. 8. Geo¬ 
logical Survey, prepared volume number 12 of the 
Minnesota Geological Survey, under Director Pro¬ 
fessor William H. Emmons. The volume is entitled 
"Surface Formations and Agricultural Conditions of 
Northwestern Minnesota." It was published in 1914. 
On sheet 1 of the map accompanying said volume 
Dr, Leverett shows certain "clayey lake beds," desig¬ 
nated "LC"—one of which in Ottertail County is 
now of peculiar importance. The legend on the map 
which describes these clayey lake beds reads, "Chiefly 
in low part of areas of extinct lakes where fine mate¬ 
rial found lodgement below level of wave action." 

From twelve feet beneath the existing varved silt 
which in glacial time flowed into and filled the ancient 
lake in Ottertail County, a human skeleton has been 
recovered under controlled and documented conditions. 

May 7, 1932, Drs. C. E. Stauffer, G. A. Thiel, 
geologists, and F. K. Butters, botanist, colleagues 
in the University of Minnesota, visited the site of the 
find and, in agreement, bear scientific testimony con¬ 
cerning the geological nature of the extinct lake from 
whose silted depths the human skeleton was rescued. 

1 A preliminary anaouncemeat. 
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Together the three above soientista and the writer 
dug out anew the spot where the skeleton was found. 
There we secured seven fragments still in place which 
are additional parts of the original fossil materials in 
my laboratory. We thus authenticated the exact site 
of the find which had fortunately been documented 
by a diary entry written on the spot by the road boss 
on the day of the discovery. Even in this preliminary 
announcement, I must note the cooperative and intel¬ 
ligent interest, in the matter of this find, of the fol¬ 
lowing gentlemen connected with the Minnesota State 
Highway Commission, namely Messrs. C. M, Babcock, 
P. F. Stary, Clarence Wright and C. A. Steffen. In 
the face of the state program for extensive road 
building, we had written asking to be informed of 
such possible finds of ancient man as might be ex¬ 
posed by extensive earth cuts made during road work. 
The recovery, preservation and initial information of 
the subject of this announcement is one of the for¬ 
tunate results of this state-wide cooperation. 

Our extinct glacial lake had existed earlier than 
most of the extensive world-famous Glacial Lake 
Agassi/.. It now seems probable that the extinct lake 
of our immediate interest may have been contem¬ 
poraneous with an early stage of Glacial Lake Agas¬ 
siz— i.e., with Agassiz when it was only about 120 
miles long, north and south, and only some 40 to 50 
miles wide. Its eastern border was then confined by 
glacial ice or by the Leaf Hills Moraine (also close 
within which ice or moraine our lesser lake probably 
then existed farther to the east). At the north, 
Agassiz was then confined by glacial ice which, as it 
melted in retreat, left the Fergus Falls Moraine end 
the Leaf Hills Moraine on the north and northwest. 
Thus as early as 1805, or 37 years ago, Dr. Warren 
Upham had published auUioritative data which will 
be of value in the geological dating of our Pleisto¬ 
cene skeleton in his book, “The Glacial Lake Agassiz,^' 
volume 25 of the United States Geological Survey, In 
its early phases of existence, Glacial Lake Agassiz 
drained southward through the present Minnesota 
River, starting near what is now Lake Traverse. 
That early outlet of Agassiz was several miles south¬ 
west of and a few hundred feet lower than the lake 
beneath whose ancient silt the skeleton was discovered. 
The varvod silt bed covers points in the near-by 
topography at least fifty feet higher than the point 
where the skeleton was found and where it had origi¬ 
nally been naturally deposited under the undisturbed 
varved silt. The lake had been filled with silt in the 
form of “rock flouri' washed out from beneath the 
near-hy glacier. The fine silt had settled seasonally 
in thin even layers. To-day tho varves still lie hori¬ 
zontally just as they had been deposited in the glacial 
lake below the level of wave action. 


The skeleton recovered is of a youth under twenty 
years of age. The skull is of a primitive Homo who, 
of course, must have been of an American anoostral 
type. The nasal aperture has distinctly simian sill 
and borders. There is no projecting nasal spine. 
The teeth are unusually large. There is a marked 
degree of prognatliism. The sagittal suture is ex¬ 
tremely simple. So far as reconstruction and mea¬ 
surements have progressed, the type of man revealed 
is suggestively more proto-Eskimo than proto-Indian. 
The body apparently had originally all been in the 
lake in the spot where the skeleton was so largely 
recovered. With exception of the bones of hands 
and feet, the entire body is well represented in the 
parts we now possess. 

It is interesting also that artifacts were found with 
the skeleton, including a crude dagger of antler and 
a large pendant of shell—both of which luid been 
attached to and worn by the youth, as each has a hole 
for a leash. 

Complete scientific data will later be presented on 
this Pleistocene man—which, for purposes of identi¬ 
fication, we name “the Minnesota man.” 

Albsirt Ernest Jekkb 

University of Minnesota 

THE LITERATURE OF TAXONOMY 

In a paper entitled “A New View-Point in Paleon- 
Hr. E. M. Kindle outlines the diffioultiee 
which confront the paleontologist who attempts to 
use—or find—^the scattered literature of taxonomy. 
As a partial remedy for the situation, he proposes the 
republication, upon standardized cards, of original 
descriptions and figtires, with such supplementary 
material as is essential to their use. This card cata¬ 
logue is to be prepared first for Devonian inverte¬ 
brates of North America; upon it, fourteen or fifteen 
paleontologists already are working, or have agreed 
to work. 

Being members of these fifteen, with copy for more 
than eight hundred cards describing sponges, stro- 
matoporoids and sponges already in our files, we 
recognize the value of Dr. Kindle’s suggestion. 
Probably it offers greater aid to working paleontolo¬ 
gists—especially those in institutions whose libraries 
are small and poorly supported—than does any other 
he could have made. 

Yet it seems to us that such a catalogue solves only 
present and past problems. Unless it is accompanied 
by a plan for future publication, also upon standard¬ 
ized cards, the present situation is bound to be re¬ 
peated as new species and subspeoiee are described, 

Nor does it seem enough to provide for additiona 
to the catalogue, in the form of cards reprodueiiig 

1 Trans. Royal Boc. Canada, 25, sec. 4; 21-27, 1921, 
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future source material. That would mean that the 
expense of publication must be borne twice; once by 
the journal or institution printing the author^s paper, 
and once by the institution sponsoring the catalogue. 
One of these costa would be waste—and the money, if 
spent, should go into productive publication. 

We suggest, therefore, that while efforts are being 
made upon the catalogue, as originally conceived by 
Dr. Kindle, and sponsored by the Paleontological 
Society, others be devoted to the problem of provid¬ 
ing original publication, upon cards, of future origi¬ 
nal paleontologic descriptions and of significant revi¬ 
sion ary material. This plan will demand, of course, 
funds for printing and for maintaining a central 
office where cards may bo edited, published and sold; 
as well as international cooperation among contribut¬ 
ing agencies and authors. 

We do not minimize these problems of securing 
support, but the rewards to be achieved command 
attention. Instead of a future of widely scattered 
descriptions, periodically assembled and republished 
upon cards, the paleontologist would have those cards, 
bearing initial descriptions and figures, and available 
from a central office. Single species, instead of being 
buried in papers on stratigraphy, areal or economic 
geology, would appear upon individual cards, each 
under its own name and readily discoverable. Authors 
need not wait for the completion of long papers—nor 
wiU they resort to the almost useless ‘^preliminary 
description,” often published to establish priority 
rather than to enlighten its users. By the use of 
cards, one species may be published as readily as a 
dozen, and as readily found by other workers. The 
fear that a description may become “buried” will 
haunt neither its author nor the subsequent student, 
who will find the sources that he needs for study 
available without extended search, at a price which 
(if necessary) he himself can pay. 

MiLDBED Adams Fbntok 

CAKBOiiL Lanb Fenton 

West Libkett, Iowa 


609 

AN APPEAL TO AMERICAN BIOCHEMISTS 

J. L. W. Thudichttm, pupil of Liebig, has been 
recognized for many years as one of the great bio¬ 
chemists. His splendid contributions in the field of 
lipoid chemistry (chemistry of brain tissue) are well 
known. His contributions in pigment biochemistry, 
not as well recognized, were also fundamental. He 
was the pioneer investigator of the pigments, named 
by him “luteins,” now known as carotinoids. He also 
contributed outstanding papers upon the urinary pig¬ 
ments, bile pigments and hematoporphyrin, which he 
recognized as appearing in other sources besides the 
blood. The amino-acid “norleucin” was originally dis¬ 
covered by Thudichum. A number of other sub¬ 
stances of biochemical interest began their existence as 
entities in the laboratory of this unusual worker, al¬ 
though they were rediscovered and renamed by later 
investigators. In the interest of science Thudichum 
wrote numerous texts, all replete with profound his¬ 
torical introductions, upon many divergent topics, 

Thudichum also, somehow, found time to carry on 
a medical practice, using a good deal of his income 
to purchase platinum utensils, etc., for carrying on 
his researches, tnaiiy of which were conducted in his 
private laboratory. 

An interchange of communications with Dr. Otto 
Rosenheim (Loudon), who for many years has been 
collecting data upon Thudichum's life, has brought 
the information that the five daughters of Thudichum 
are in dire financial need. The members of the 
American Society of Biological Chemists and others 
who care to do so may contribute towards a fund for 
them. Contributions, however small, will be highly 
appreciated. Checks may be mailed to Dr. David L. 
Drabkin, Medical School of the University of Pennsyl¬ 
vania, who will transmit the collected fund as a con¬ 
tribution of American biochemists to the parties 
abroad. 

Russell H. Chittenden 
Phoebus A. Lbvenb 
Lafayette B. Mendel 
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CONFERENCE ON ASTROPHOTOGRAPHIC 

PROBLEMS 


A Conference on Astrophotogfaphic Problems was 
held at the Harvard Observatory on March 23, on the 
occasion of the dedication of the new astrophoto- 
graphio building. The building contains the large col¬ 
lection of photographic plateSi the library of the ob¬ 
servatory and many offices. 

The following ore abstracts of the papers pre- 
smited; 


The Harvard collection of astronomical photographs: 
Annie J, Cannon. The history of astronomical pho¬ 
tography at the Harvard Observatory dates from 1850, 
when the first photograph of a star ever taken was made 
here with the ISdnch equatorial telescope. Since that 
time the collection of plates has grown steadily, and it 
now contains about 400,000 glass negatives, of siuw 
from 4x5 inches to 14 z 17 inches. The earliest plates, 
obtained in 1850-1852, were daguerreotypes taken under 
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the ^ireetios of 'William C. Boitd» the flret director of 
the observatory. The process was so slow that only the 
brightest stars would *'take/’ and no impression could 
bo made of the North Star, however long the exposure. 
The introduction of “wet'' collodion plates brought new 
hope, and George P. Bond, the son and successor of 
William Bond, succeeded in 1857 in photographing by 
their use stars of the sixth magnitude, which includes all 
visible to the naked eye. About one hundred plates of 
this period are still in good condition. The Harvard 
collection forma a continuous series from 1886, when dry 
plates were first available. At that time Edward C. 
Pickering, the fourth director of the observatory, started 
with great zeal and enthusiasm on the large task of 
photographing the whole sky. The Bache fimd enabled 
him to secure an 8-inch photographic lens which has 
been continually in service since tliat early day. With 
the help of Mrs. Henry Draper, of New York City, who 
established the Henry Draper Memorial, and of the 
Boyden fund for the erection of an observatory at a 
high altitude, four photographic telescopes were in¬ 
stalled between 1885 and 1890, two in Cambridge and 
two in Peru. Up to the present time, these four tele¬ 
scopes have taken 142,000 plates. The results of a 
study of these plates include the discovery of the first 
spectroscopic binary; of one thousand variable stars, in 
globular clusters and elsewhere, and of ten novae; as 
well as the spectral classification of 225,000 stars, and 
the establishment of an international system of stellar 
magnitudes. In 1893, by the generous gift of >50,000 
from Miss Catharine Bruce, of New York City, a 24-inch 
doublet was ordered by Professor Pickering from Alvan 
Clark and Sons, and was sent to the Boyden station at 
Areqoipa, Peru, at an elevation of 8,000 feet. Although 
the construction of a doublet of such unprecedented size 
was strongly criticized in those days, the telescope has 
been otfective, and is responsible for 16,000 negatives 
in the Harvard collection. The revelations from the 
Bruce plates include the faint ninth satellite of Saturn, 
Phoebe; numerous studios of the Magellanic Clouds, in¬ 
cluding the discovery in them of more than two thou¬ 
sand variable stars, and of the period-luminosity rela¬ 
tion, one of the most effective measuring tapes for deter¬ 
mining the scale of the universe. At least thirty thou¬ 
sand spiral nebulae have also been discovered by means 
of the Bnice telescope. Three other telescopes, for 
which the lenses were ground by the late Beverend Joel 
Metcalf, have taken about 45,000 photographs, on some 
of which over 2,500 variable stars have been discovered 
in the Milky Way regions. Forty-one minor planets 
were discovered by Dr, Metcalf on plates which he took 
with his 12-inch lens, plates later donated by Mrs. Met¬ 
calf to this observatory. For thirty years small photo¬ 
graphic telescopes, with lenses of one-inch aperture, have 
patrolled the northern and southern sky, so that for ob¬ 
servational work there are often semi-monthly plates of 
various parts of the sky, showing stars down to the 
eleventh or twelfth magnitudes. The Harvard Map of . 
the Sky was made from these plates, from studies of 
which many variable stars and eighteen novae have been 
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Ar^lpa, Pentr to Bloemfonteiii, Bonth Africa, hf tit. 
BbapTey, fifth director of the obaervatory. Bxoisltoiit 
prospects for a bright future in the photography of ^ 
•outhem stars are promised by modem mountlage for 
the old instruments, a new Boss-Fecker lens for patrol 
work and a 60-inch reflector for detailed investigatloaa. 
The prospective removal of the Cambridge photographic 
instruments to Oak Hidge in the town of Harvard, eom- 
paratively free from smoke and electric lights, will be 
of great advantage in the photography of the northern 
stars. And the completion of the new fireproof struc¬ 
ture to house the negativee will insure for many years 
to come the usefulness of the Harvard Collection of 
Astronomical Photographs 

The chemutry of the photographic process; Q. B* 
Kistiakowbkt.i The problem of the chemical procetssee 
that occur in the production of an image on a photo¬ 
graphic plate has long been a very difficult one. It ia 
possible to do little more than present the attitude of 
modem physicists and chemists towards theories of the 
way in which light acts on the silver salt grains in the 
photographic emulsion, and the way in which the silver 
salt (such as silver bromide) is changed, by developing 
the plate, into metallic silver. Observation shows that 
development starts at the edge of the microscopic grain, 
and that its occurrence depends on the presence of 
smaller specks of silver sulphide in the groin. These 
specks of sliver sulphide are produced during the “ripen¬ 
ing" of the emulsion (eifeoted by adding ammonia to 
the emulsion, and heating) by a minute quantity of 
sulphur compound contained in the gelatin. The pres¬ 
ence of this sulphur is due, curiously enough, to mustard 
plants in the diet of the cattle from whose bones the 
gelatin is made (and gelatin mode from cattle whose diet 
contains no mustard is found to be inferior for tikis 
purpose). It seems possible that the bromine atoms 
travel around until they encounter these “sensitivity 
specks *' of silver sulphide, and that a reaction then starts 
which makes the whole grain of emulsion developable* 
There was a hypothesis that the light quanta falling on 
the plate acted upon individual silver bromide moleeules;^ 
separating them into riiver and bromine; but this hy« 
pothesis seems to be refuted by several properties of tlto 
photographic emulsion, such as the fact that the light 
must be of a certain minimum strength to make an im¬ 
pression on the plate at all; very weak light produces 
no image. An Important modem branch of photography 
treats of the action of certain dyes on the emuisioin^ 
making the plate sensitive to other colors than blue ood 
violet. A noteworthy eacample of sneb a dye is the one 
qsed by the Eastman Kodak Company In making a pkte 
that is sensitive to the infra-red rays of light that aeo 
invisible to the eye. The way in which the dyes work 
is very imperfectly understood. Much remains to be 
done in photography as an art, as distiaet from phq* 
tography as a science; and tiw fundamentals for under- 
standing the reactions that are used in phetogra|diy afe 
the materials for further raearch by the ^iemkti 
t Professor of Ohemistiyj Harvard Hnlversi^* 
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4 «/ ^fltroMvtry; FeamtE Scblxb- 

INHA* i^ioiiEEr wor)c 4 b photogiEpliSc Mtrometrj was 
dove .ftt tb« HAmt4 Olni«rvEtoi 7 hj Band* Especial 
tribute idkbuM also be paid to tiie paiustaklug inrestiga- 
tieas wbieb Butbo^furd made tn his private observatory 
at nth Street and Second Avenue, New York City. 
Butherfnrd showed definitely, as early as 1865, that star 
positions could be measured with great accuracy from 
photographic plates and that the much disputed distor¬ 
tion of the film did not affect the measurements seri¬ 
ously* Butherfurd’s early optimism was more than jus¬ 
tified; at present one measurement from a photographic 
plate can compete in accuracy with ten visual measure¬ 
ments made with a telescope of the same focal length. 
In 1886 and 1887, conferences of some of the world’s 
most prominent astronomers met in Paris to consider the 
project of making a photographic map of the whole sky 
containing stars one thousand times fainter than the 
faintest star visible to the naked eye. The accuracy 
with which star positions can now be photographically 
measured is very great; the accidental error of measure¬ 
ment Is equal to only 0.060,020 inch, or 0.0005 mm. In 
conclusion, some of the moat important future problems 
in this field should be mentioned. Our knowledge of the 
radial velocities of the stars (motions directly towards 
08 or away from us) is very meager for the fainter 
stars. Progress In such work can only be expected 
after what may prove to be a long period of trial and 
experiment. Buccess in determining radial velocities by 
means of the objective prUm does not look less promis¬ 
ing to us now than was the prospect of determining 
radial vi^ocSties by any method forty years ago. The 
importance of being able to determine velocities in this 
way is so great as to warrant years of patient effort on 
the part of many workers. The importance must again 
be emphasised of a close cooperation between the 
astronomer and the ehemist who specialises in the chem¬ 
istry of photography. Astrometry will enter a new era 
if a method can be found for eliminating the inherent 
inaceuraeSes in the measurement of positions on the 
photographic plate. The cause of these Inaccuracies is 
still to some ezteiit a mysteiy, but it appears certain 
that the major source of inaccuracy lies in the plate 
itself and not in the methods now at hand for measur¬ 
ing U. 

The otHTsat phatographie proprums of iho Earvard 
Obesrbi^ory: HAahOsr fiiiAfUBT. Seven major observing 


profrasDs and eleven smaller progrbins are in operatlim 
with Harvard teleseapse; nine instruments are in 
continual use on the programs at the Oambridge sta¬ 
tion, five at the South African station, and three special 
cameras with the meteor expedition at Flagstaff, Ari- 
Eona. Nearly 15,000 photographs have been made since 
1924 on the program of Milky Way variable stare—a 
research designed to give Information on the structure 
and dimensions of the galactic system, The survey of 
the photographic brightness of the stars is to extend 
to magnitude 8.5, and includes approximately 120,000 
stars over the whole sky; the photographs are made at 
Cambridge and at Bloemfontein, and are measured with 
the thermo-electric microphotometer. An extensive pro¬ 
gram on the motions of the nearby stars is carried on 
in cooperation with the University of Minnesota. In¬ 
vestigations dealing with the variable stars that have 
been selected for international cooperation are carried 
on in conjunction with the University of Missouri, Hood 
College, Cornell University, the Case School of Applied 
Science, Connecticut College, and several other institu¬ 
tions. The photographs are made at Harvard and 
measured at the other observatories. Only nine meteor 
spectra are now known—three on Harvard plates, three 
on Moscow plates, two from Mount Wilson and one from 
Hamburg. In the Harvard collection only about one 
spectrum plate in 20,000 shows spectra of meteors, but 
with special cameras it is hoped to get one spectrum out 
of every fifty to a hundred attempts. In the systematic 
sky patrol approximately 90,000 photographs have been 
accumulated—all on gloss negatives, 8 x 10 inches in 
sixe. These plates form the basis of numerous inveeti- 
gatlons of variable stars and stellar distribution. Co¬ 
operative programs dealing with the structure of tba 
stellar universe are carried on in conjunction with the 
astronomical departments of Amsterdam and Groningen; 
for the Groningen work the photographs are taken on 
specially made plate glass plates. Other active researches 
at the Harvard Observatory deal with the discovery and 
measurement of extragalactic nebulae, and with the less 
remote globular clusters, and the Magellanic Clouds. 
The classification of the spectra of faint stars in inter¬ 
esting regions is a special problem of the highest im- ^ 
portanoe. A number of special photometric programs, 
including the determination of standard photographic 
sequences and the establishment of systems of photo- 
VisuiU and red magnitudes, are also in active operation 


AMERICAN ASSOCIATION FOR THE ADVANCEMENT 

OF SCIENCE 


SVSINSSS PROCSSOIN08 OF TUB 
: ., -: EXSCVTtVB COUMITTBB 

iMiaButtw vi the oonnoil of the 
jMvaiefuttent ofScienoe 
88, aad Sviadey, April 84, in 
" 'Obimetoiy. . 


Waaliington, D, C. Since the exeeutiTe oommittee 
acts for the eouneil^when it isi not in session, the 
loiritig items of business transacted are to be inter** 
preted ae ^tiohs of the council; 

I. ^e G^etics Society of America and the Amerleaii 
Sb^tMo^eal Society were accepted as afiUlated sodeto. 
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The deftmet Atnerloan Federation of Teachers of 
^e Mathematical and Natoral Sciences and the Bota¬ 
nists of the Central States were dropped from the list of 
alElliated societies. 

3. A constitutional amendment to pormit each division 
to name two council representatives was ordered brought 
before the council at Atlantic City. 

4. The proposal that the association cooperate with 
Bigma Xi in commemorating the fiftieth anniversary of 
its founding at Cornell University was discussed and the 
permanent secretary was ashed to secure from the society 
possible alternatives for such cooperation for considera¬ 
tion at the next meeting of the Executive Committee. 

5. The resignation of Dr. A, G. McCall as auditor was 
accepted and Dr. W. J. Humphreys was elected auditor. 

6. The executive assistant was authorized to sign 
checks drawn against the checking account No. 1 of the 
Association in the American Security and Trust Com¬ 
pany. In the absence or inability of the executive 
assistant the checks are to be signed by the permanent 
secretary. A joint bond of $20,000 to cover the respon- 
mbillty of the executive assistant and the permanent 
secretary was ordered. 

7. $15,000 now in the reserve funds of the office of the 
permanent secretary were ordered transferred to the 
treasurer for investment in such a manner as to remain 
subject to the order of the officers of the association. 
The permanent secretary was authorized to Invest $5,000 
in U, S. Treasury Certificates, purchase to be made 
from reserve funds of the office of the permanent secre¬ 
tary. The balance of the permanent secretary's reserve 
funds were ordered deposited in savings accounts of two 
Washington banks. 

8. A report on the Hector Maiben bequest from Mr. 
Wm. G. Long, Seattle attorney, was accepted. It was 
reported that the appraised value of the estate, fixed 
by the court, amounted to $37,833.40. Inheritance tax 
and administration fees will be deducted from this 
amount. An honorarium of $150 was voted for Mr. 
Wm, G. Long in appreciation of his services, this sum 
to be paid from the treasurer's current funds. Mr. Ben 
Maiben, brother of Hector Moibon, was appointed as 
the association's local representative in Nebraska with 
authority to act in all coses where problems or exigencies 
may arise in connection with securities on property in 
Nebraska obtained through the will of bis brother. 


You 7$, Ka. 1M4 

In memory of Hector Maibea, a Hector Maiben lec¬ 
ture to be given each year at the annual (winter) meet¬ 
ing of the association was established. This lecture wlU 
carry an honorarium of $200 and traveling expenses for 
the lecturer. The first Maiben lecture will be held at 
Atlantic City. 

ID. The expenses of the secretary of the academy con¬ 
ference in attending the annual meeting were authorised 
to be paid on the same basis as expenses of section 
secretaries. 

11. It was voted that members of the executivo com¬ 
mittee attending the meetings of the committee at Byra- 
cuse will be expected to pay their ovm expenses. 

12. It was voted to pay expenses of only those section 
secretaries who take an active part in arranging pro¬ 
grams for the Syracuse meeting. 

13. A new half year membership at one half the 
regular annual dues was authorized for those joining the 
association between April 1 and October 1. Such new 
members will receive a journal subscription for the six 
months beginning July 1. Members joining under this 
plan will be billed for a regular year's membership at 
the time of the October billing. 

14. An additional appropriation of $649.12 was made 
to cover over-expenditures of the Science Exhibition com¬ 
mittee at New Orleans. Total expenditures were re¬ 
ported as $3,149.12. 

15. A letter from Dr. Otis W. Oaldwell, chairman of 
the Committee on the Place of Science in Education, 
was read, recommending that the committee be dis¬ 
charged, and that the unexpended balance of the com¬ 
mittee's funds be held in the association's reserves. The 
report was accepted and the permanent secretary was 
ai^ed to confer with Dr. Caldwell. 

10. The president and the chairman of the executive 
committee were asked to select a delegate to attend the 
meeting of the British Association for the Advancement 
of Science to be held in York, England, August 31 to 
September 7. 

17. It was voted to hold the next fall meeting of the 
executive committee in Atlantic City on the third Satur¬ 
day and Sunday in October. 

18. The committee adjourned to meet in Syracuse on 
June 20. 

Chableb F. Roos^ 
Perman0nt Sicretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SHORT METHOD FOR CALCULATING 
MOISTURE PERCENTAGES! 

Thb determination of moisture is an essential part 
of many analytical procedures and the calculations 

1 Approved for publication by the chief, U. 8. Bureau 
of Cfhemistry and Soils* 


involved are somewhat tedious. Careful checking is 
required to prevent errors. The use of a calculating 
machine naturally increases the speed and aecttracy 
of the work. In connection with a large number 
routine analyses, a short method of computing 
tore percent^ with tfte aid of a ealoulatiiig 





8CISN0E 


waa devised which may he of interest to others* This 
method induces the time reqnired since only four 
figures need be recorded in the maohiue until the 
moisture percentage is obtained. By any other 
method familiar to the author, seven to nine opera¬ 
tions and the writing down of intermediate figures 
are necessary. The method can best be explained by 
means of an example, in which it is assumed that an 
8 row, 3 dial machine is available. Minor differences 
in other makes and models of calculating machines, 
particularly, a different number of rows of keys, in¬ 
troduce slight modifications in technique which should 
be obvious to an experienced operator. 

Problem: What is the moisture content, on a dry 
weight basis, of a sample of soil, the following data 
having been obtained in the laboratory9 


Weighing bottle + air-dry soil . 32.5868 grams 

Weighing bottle + oven-dry soil . 32.3676 grams 

Weight of empty weighing bottle. 29.3306 grama 


Procedure: During the operations, put all numbers 
on the right-hand side of the keyboard, maintaining 
a constant position for the decimal point. Move the 
pointers over the dials to the positions shown by the 
arrows in order to indicate the position of the decimal 
point during the operations. Move the carriage as 
far as it will go toward the right and put the weight 
of the bottle plus air-dry soil in the carriage dial. 
The dials then appear as follows: 

i' 'I' 

00326868 10000000 

I I 

0003258680000000 

Next move the carriage as far os it will go toward the 
left and put the weight of the bottle plus oven-dry 
sample on the right side of the carriage dial: 

i I 

00323676 10000001 

0003258680323676 

Now put the weight of the empty weighing bottle on 
the keyboard and subtract it from each set of figures 
by sliding the carriage from one end to the other, and 
subtracting with the carriage at each end. The dials 
now show: 

4 ^ 4 ' 

00293300 00000000 

4- i 

0000826020080370 

figures in the carriage dial are the weights of 
fir-dry and oven-dry samples, respectively, and 
be noted unless desired* Clear the keyboard 
the oven-dry sample (the 
on tbe r^ht-hand side of the carriage) on the 
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keyboard and subtract from both rides as explained 
above. If no mistake was made in transferring the 
figure, the numbers on the right side of the car¬ 
riage become zero, thus automatically checking the^ 
transferred number, and those on the left represent 
the loss in moisture of the sample. The dials at tho 
end of this operation appear as follows: 

4 . I 

00030370 89999999 

I 4. 

0000021920000000 

The machine now has the weight of the moisture near 
the left center of the carriage dial and the weight 
of the oven-dry sample on the keyboard, thus it is 
correctly set for dividing the first by the second to 
obtain the percentage of moisture. Clear the upper 
right-hand dial before starting the division, which in 
performed in the usual manner. In the example 
given, the moisture content is 7.217 per cent. 

This figure, plus 100.0 per cent, gives a factor by 
which all other analytical data, expressed in per¬ 
centage of the fresh sample, can be converted to* 
percentage on the dry-weight basis. Thus if the silica, 
content of the soil in the preceding example is 61.64 
per cent, on the basis of an air-dried sample, it is 
61.54x1.0722, or 65.98 per cent., on the oven-dry 
basis. 

The operation is the same for samples containing 
over 100 per cent, moisture, expressed on a dry- 
weight basis. In this case, however, the factor for 
converting the fresh-weight to dry-weight percentage 
is correspondingly large. For example, if the dry- 
basis nitrogen percentage of a sample of soy-beans is 
desired and the moisture and nitrogen determinations 
of the fresh material gave the following data, 


Weighing bottle + fresh plant . 46.2768 grams 

Weighing bottle + dry plant . 82.9884 grams 

Weight of empty weighing bottle. 29.3306 grams 

Nitrogen, fresb^weight basis ... 0.68 per cent. 


the calculation of the moisture content gives 335.95 
per cent, on a dry-weight basis and the conversion 
factor is therefore 

3.3695+ 1.0000 = 4,3695, 

hence the nitrogen content on the dry-weight basis is 
.58 X 4.3595 = 2.53 per cent. 

With the increasing dependence upon machine cal¬ 
culation, simplified methods similar to this have prob¬ 
ably been devised by other investigators, although a 
limited search of the literature has failed to disclose 
published references. Therefore the above method is 
offered to those who may bo interested in a simple, 
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^pid «nd aoeurate pvooedim fot handling moiatnwi 
^ovdationa, Nei^son MoKaio, Jk. 
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tJ. B. BsPT. or AoRicuuruRB, 

HouifA, Louisiana 

A BALANCE FOR LIVE ANIMALS 

Certain experiments in this laboratory have neces¬ 
sitated recording every week the weight of large num¬ 
bers of rats. A spring balance was found to be un¬ 
satisfactory for two reasons, it does not read correctly 
over a range of 0 to 400 grams, and the movements of 
a rat on the pan cause such wide oscillations of the 
pointer that accurate I'eading is impossible. An ordi¬ 
nary beam balance has the additional disadvantages 


initervkhj in wbieh the oeoilktione of the hottin 
dgxaped hiy a paddle Jttaehmeut in 

Sneh a balance is most useful for general laboratory 
purposes, and even for weighing animals. Its per- 
fornmnoe may be considerably improved, however, by 
additional damping to overcome the 'osoillaiiOns 
caused by movements of the animal on the scale pan. 
We have achieved this by attaching to the underside 
of the Boaie-pan a paddle immersed in oil. This suc¬ 
cessfully damps the sideways or rotatory oseillatiotis. 
A oup-shaped pan was adopted because rata move 
about in it very much less than on the ordinary scale- 
pan. The oscillations of the pointer due to move- 
mmtB of a rat are in this way practically eliminated. 

As many as three hundred weighings of rata, Uc- 



t>£ being slow in operation because of the time re¬ 
quired to manipulate weights, and of being even more 
affected than the spring balance by the movements of 
the rat 

The addition of a simple attachment to a commer¬ 
cial direct-reading beam balance gave such satisfac¬ 
tory results that we believe other workers may be glad 
to have a description of the device. The balance is 
one of those commercial balances of 1 kilo capacity, 
reading directly from 0 to 100 grams in one gram 


curate to within 1 gram, may, with this apparatus, ba 
made easily in one hour. 

Messrs. W, and T. Avery, of Toronto, who arU^tliS 
makers of the commercial balance which we; 
adapted, were good enough to constmet the addii^eiUd 
attachments for us. 

Buuoi F. Cuookbr 
HARuemuH WAMmsvs 

XnEPABTMSIlT or BlOOHXlClUmT, 

UHIVSRaXTT or Toeokto 


SPECIAL ARTICLES 


THE CHEHICAL ETUDY OF IHSOLltO 

CktstauiIKB insnlia vas first prepared Abel in 
1926.* S^MW then it has been of the greatest interest 

*No. 18 of the series "Studies oa Crjrstalliae Ib> 
taUa." larestigatioas earried out under grants from 


to oMortem the ebemieal atraotare of tIHa 
whieh plays so impfortant a aifile in 
.1jte''(<htiMi^''OefimratioB''.of' ^i^'S'eiih 

*n. Ab^ mu Aeti. 80Ui 
watt AM, S^n. BMlfito, iMI.AaA 
A .'^iwarnMooL Jrayu 
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^i^rvtaUiiie iiutolin 
w«B of «^iavBiei0rifltie pfotein Atttaro, poAsemng a high 
BulKar ikN&lfint «£ 3 ji per ee&t^ Katureilyi the ques- 
tioo ariaes whether this eiystalline protein is identical 
with tl;ie hormone itself, possessing therefore its 
spedfio hypoglyeemie action, or whether the protein 
costal hcts simply as a eonvenient carrier, the true 
hormone beitig adsorbed or loosely bound to the pro> 
tein surface* The assumption that the crystalline pro> 
tein is the hormone itself is based upon the follow¬ 
ing evidence. 

Crystalline insulin possesses the maximal amount 
of pliysiological activity thus far obtained from iu- 
Bulin preparations, namely, 24 international units per 
milligram.^ Attempts to obtain more active products 
have failed/ The preparation, as claimed by Dinge- 
manse,* of an amorphous substance four times as 
potent as crystalline insulin, but extremely unstable, 
could not be repeated by workers in other labora- 
tories^ so that further proof is necessary before this 
can be generally accepted. The physiological activity 
of the crystals is independent of the method of their 
preparation^ and also of the source of the pancreatic 
tissue from which they are obtained. Crystalline in¬ 
sulin has been prepared from the islet tissue of cer¬ 
tain fishes* and from pig and sheep pancreas.^* In¬ 
sulin crystals obtained from these various sources all 
possess the same activity, approximately 24 units per 
milligram, and all have the same sulfur content, 3.2 
per cent/* All the evidence thus far obtained favors 
the assumption that this orystdlinc protein represents 
the bonnone insulin in its purest and most active 
form. 

It may be added here that the ease with which one 
can obtain crystalline insulin varies, as does the yield, 
with the commercial product used for its prepara¬ 
tion/* Uung the proper preparation (in this labora¬ 
tory Sqnibb’s commercial product has given the liest 
yield) aatisfactory amounts of crystalline insulin can 

« Abel, Geiling, Bouiller, Bell and WSnteratelner, J. 

PHwhh^l otid mp. Therap., 31, 65, 1926* 

« Jansen, WlnterSteiner end Oeillng, J. Pkarmaroh and 
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^dt^neaud, G^iiig and Bddy, J. Pkarmaeah and 
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be obtained. In eontradietieii to a stateBnuat iA 
JlTa^ura** the yield of erystalliue insulin in^ terms ot 
activity is about 50 per cent., tha Squibb^^ 

commercial materiaL It has been shown in thia 
laboratory that the initial hyperglycemia produced fay 
commercial insulin preparations is a non-honoonio’ 
action due to the impure nature of these prepare^- 
tions.^* 

It is of fundamental importance to decide whether 
the activity of insulin is a function of the whole mole^. 
cule or of a prosthetic group, non-proteid in ooni'^ 
position, which is attached to the protein complex. 
The latter situation exists in the case of hemoglobin, 
in which globin is the protein component and hematiu 
(an iron-pyrrole compound) constitutes the prosthetie 
group. However, hematin, which is easily separable 
from the original molecule, is incapable of assuming- 
the function of hemoglobin in the blood. In the ease' 
of crystalline insulin efforts to show the presence of 
such a prosthetic group, chemically different in its 
composition from ordinary amino acids, have thus far 
failed. As yet there is no evidence that such a oon^ 
stituent is present in the crystalline protein. 

If one does not assume that the insulin molecule 
as a whole is responsible for the physiological action 
another possibility demands consideration. A group¬ 
ing of certain component amino acids embedded in 
the molecule may be responsible for the hypoglycemic 
effect of insulin. In the case of the thyroid protein, 
iodothyreoglobulin, the physiological activity is a 
property, not of the protein as a whole, but of a 
specific constituent, thyroxine, which, moreover, is 
readily separable from the rest of the molecule.** 
Various attempts to separate such an active com¬ 
ponent from the insulin molecule have resulted in in¬ 
activation. The possibility exists, of course, that an 
active intramolecular complex, if present, is so un¬ 
stable that it decomposes as rapidly as it is liberated. 
Investigation of the intact insulin molecule, therefore, 
would be necessary to establish the presence of a 
similar component. Could one definitely assign 
specific physiological activity to such a group, it is 
still possible that this constituent, when isolated from 
the moiecnle as a whole, would not show all the specific 
physiological actions of insulin. 

The investigation of the possible existence of such 
groupings in the insulin molecule may be approached 
in two ways, first, one may separate and characteiisc 
the different amino adds obtained by hydrolyds. 
This method in addition will allow the identification 
of any eonstituents in the molecule other than amino 
adds. Secondly, one might also establish the presence 
126, 819, 1980. 

patHiig and DeLawder, J. PharmaeoU and Sap, 
Tharaip*, sSjr 869, 1930. 
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•oj physiologioidly active groups by treating insulin 
with chemical reagents having a precise action on 
oertain speoiho arrangements in the molecule. In¬ 
vestigation of the insulin molecule by these two 
methods has been in progress in this laboratory since 
the crystallization of insulin. The expensive nature 
of the material makes it imperative to use only small 
quantities for chemical manipulation. In conjunc¬ 
tion with the time-consuming assay of the products 
of chemical treatment this has made progress some¬ 
what slow. 

Earlier publications from this laboratory have 
shown the presence of the following amino acids in 
the insulin molecule: cystine^ about 12 per cent.; 
tyrosine^ about 12 per cent.^^; and arginine^ histidine^ 
lysine and leucino.^^ These amino acids are not 
sufficient to account for the total nitrogen of insulin. 
Determination of the distribution of nitrogen in the 
crystalline protein also indicates the presence of 
amino acids other than those listed above. In co¬ 
operation with Dr. Winterstoiner at Columbia Uni¬ 
versity, New York, I have therefore undertaken anew 
the hydrolysis of insulin with somewhat larger 
amounts (4 grams). Only workers in this field will 
realize the difficulties of isolating various amino acids 
from such a small amount of original material. One 
can only hope for a renewed study of the chemical 
properties and quantitative separation of the various 
amino acids. Such a research would prove invaluable, 
not only in the study of insulin, but also for the 
chemical investigation of other biologically important 
compounds, protein in nature, and available only in 
comparatively small amounts. 

The new hydrolysis of insulin reveals that the pro¬ 
tein is composed of relatively few amino acids. Be¬ 
sides those already mentioned glutamic acid has been 
isolated and identified.” According to the amount 
of ammonia nitrogen (9.58 per cent, of total nitrogen) 
found in the determination of the nitrogen distribu¬ 
tion in insulin,a comparatively large amount of this 
amino acid should be present. Evidence of the pres¬ 
ence of hydroxyvaline has also been obtained and, 
furthermore, leucine was found to be present in rela¬ 
tively large amounts. The presence of proline seems 
doubtful. No evidence for the presence of any other 
amino acids, or of any other constituent differing in 
its composition from an amino acid, could be ob¬ 
tained. We, therefore, find the following amino 
acids in the insulin molecule: cystine, tyrosine, 
glutamic acid and leucine, each present in quanti- 

duVigneand, Jensen and Wintersteiner, J. Pfcorma- 

and Sosp. Therap^f 32, 367, 1928. 

17 Jensen, Wintersteiner and duVigneaud, J. Pharma- 
aol and Exp. Therap,, 32, 887, 1928. 

1* Jensen, J. Biol. (in press). 

!• Wintersteiner, duVigneaud and Jensen, J. Pharma- 
act and Exp. therap., 82, 397, 1928. 


tijn of more than 19 per cent; and histidine^ argi¬ 
nine, lysine, hydroxyvaline and proline (the hu^ 
two are doubtful) in smaller amounts. The details 
of our work on the hydrolysis of insulin will be pub¬ 
lished elsewhere,’*’ 

The problem of linking the physiological activity 
of insulin to certain amino acid groups has been ap¬ 
proached in two ways. First, various derivatives of 
Insulin were prepared and their activity studied. 
The fundamental idea underlying these experiments 
was to block the active group or groups and thus to 
obtain a compound of no or greatly diminished 
activity. Then, by splitting off the radical which had 
been introduced into the active group, one might ob¬ 
tain a product, either equally as active as the original 
crystalline insulin, or at least of higher activity than 
the unhydrolyzed “blocked” substance. In undertak¬ 
ing these experiments one must bear in mind the 
marked instability of insulin. By treating insulin 
with acetic anhydride, acetyl insulin is obtained either 
with greatly diminished activity*^ or in a completely 
inactive form.*® Hydrolysis of the acetyl insulin 
gives a product of an activity higher than that of the 
acetylated compound but lower than that of the 
original insulin. Under the conditions employed 
acetylation is possible at -OH, and =NH 

groups. It is logical to conclude, therefore, that the 
acetylated group or groups are of importance in the 
physiological action of insulin. 

The treatment of insulin in weakly alkaline solution 
with benzaldehyde and other aldehydes yields com¬ 
pletely baotive products. Reactivation of these com¬ 
pounds has thus far been unsuccessful.” Hera agam 
one may conclude that the active group or groups 
have been blocked. 

Insulin, when allowed to stand in acid alcohol for 
several hours, gives a completely baotive product. 
On treatment of this compound with very dilute alkali, 
about 60 per cent, of the activity is regabed.” The 
hydrolyzed product may be partly obtained again in 
crystalline form identical with original eryetallbe 
insulb.” Various investigators ascribe the baetiva- 
tion to the blocking of the active group or groups 

Jensen and WlnterstelneT, J. Riel. Chem. (in press). 
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by IMOiylation (luing ittethyl deohol) of the - OH, 
*-NHj imd -KH group or to the eBteriflcation of the 
-4300H group. Treatment with dilute ftlhalt removes 
the methyl radical with the subaequent regeneration 
of the aotive groups. Later in this paper I shall pro¬ 
pose a further explanation for this reaction. 

The reduction of insulin, even under the mildest 
conditions, gives an inactive product which thus far 
has been found incapable of reactivation. Under the 
conditions employed probably only the disulfide link¬ 
age is aifected. Since insulin gives no positive test 
for the sulfhydryl group it is generally assumed that 
all the sulfur is present aa the disulfide linkage. In 
my opinion the total sulfur of insulin exists as cystine 
in the molecule. Even such mild reducing agents as 
cysteine and glutathione will apparently reduce the 
disulfide linkage, giving a physiologically inactive 
product which can not be reactivated.*^ It has been 
found that under mild conditions initial inactivation 
coincides with the first appearance of a positive 
sodium nltroprusside test for the sulfhydryl group.*^ 
In the above experiments the inactivation of insulin 
resulted from the alteration of certain physiologically 
important groups, without, however, removing these 
groups from the original molecule. 

A second line of attack consists in splitting off such 
aotive groups and then determining the particular 
amino acid affected by this treatment If insulin 
is heated with N/10 hydrochloric acid in a boiling 
water bath, an inactive ooagulum is obtained. Treat¬ 
ment of this coagulum with dilute alkali gives a prod¬ 
uct, the activity of which is practically equal to that 
of mystalline insulin.** In spite of its high activity, 
efforts to recrystallize this material by the usual 
method have failed.*® duVigneaud and coworkers®® 
express the view that the formation of a coagulum 
under these conditions is specific for insulin and that 
the physiologically important groups are involved in 
this reaction. I shall return to this reaction later. It 
has ^80 been pointed out in earlier communications 
from this laboratory that insulin, under the influenoe 
of alkali, not only splits off sulfur,*® but also 
ammonia,*® A later and more detailed study of this 
reaotion** indicates that treatment of insulin even 
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with very dilute alkali liberates ammouia and leads 
to the formation of an inactive product. There seems 
to exist a correlation between the degree of inactiva¬ 
tion and the amount of ammonia given off. Under 
these same conditions the sulfur of insulin is also af¬ 
fected. Thus far it has not been possible to inactivate 
insulin irreversibly without removing at least a part 
of its sulfur, and it may be doubted whether one can 
remove a part of the sulfur without affecting the 
activity. In opposition to this point of view Frenden- 
berg and his coworkers** assume that the sulfur of 
the insulin molecule plays no r51e in the action of its 
aotive component If one affects only a very small 
part of the sulfur, as in Freudenberg's experiment, 
the unfortunate variations of the physiological assay 
may prevent the clear indication of the resultant 
slight inactivation. This point is under a more 
thorough investigation in this laboratozy at the 
present time. 

These experimental findings, in conjunction with 
others omitted because of their detailed nature, have 
led me to postulate the characteristie constituent of 
the insulin molecule os composed, wholly or in part, 
of glutamic acid and cystine and having the follow¬ 
ing chemical structures: 

Formula I 

0 





Formula II 
O 

C^NH, 

(in, 

(Ih—NH— 00--CH—CHr-S—s— 

O 

C^OH 

I am quite aware that I am unable at the present 
time to furnish exact proof that the glutamic aoid 
is linked to cystine as indicated in the above £ormulae4 
These structures are proposed only as a working 
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hypotlmia on which to base ftirther <Aoi^ toward 
the elucidation of a possible specifle constituent of 
insulin. 

The action of acids and alkali on insulin to whieh 
I have already referred has been studied in more de¬ 
tail by E. A. Evans, Jr., and myself. The results 
thus far obtained seem to support the postulation of 
the above grouping in the insulin molecule. Insulin, 
when heated with N/10 hydrochloric acid in a boil¬ 
ing water bath forms a coagulum with the simultane- 
008 appearance of ammonia. Upon redissolving this 
precipitate in very dilute alkali and again subjects 
ing the material to the original aeidity and tempera¬ 
ture, a second coagulum is obtained with the separa¬ 
tion of much less ammonia than before. The forma¬ 
tion of this acid insoluble coagulum indicates a de¬ 
crease in the basicity of the protein molecule, such as 
would result, in the case of the postulated grouping 
(formula 1), from the condensation of the amide 
group and the amino group with the elimination of 
ammonia. Solution of this condensation product in 
alkali would open the lactam ring with the regenera¬ 
tion of the carboxyl group. In case of formula II 
the ammonia is derived from the amide group, and the 
condensation of the amino group with the free 
carboxyl group, giving a diketopiperazine, accounts 
for the formation of a coagulum. Alkaline treatment 
of the insulin acid coagulum results in regaining prac¬ 
tically the complete physiological activity of crystal¬ 
line insulin. In terms of the postulated structures, 
hdwever, this material should differ from the original 
insulin in the number of free carboxyl groups present, 
due to the removal of the amide group. This may 
explain the failure to crystallize this alkali-treated 
material by the usual method. If these assumptions 
arc correct, the removal of the free amino group 
should prevent the formation of an acid insoluble 
coagulum. The treatment of insulin with very dilute 
alkali splits off ammonia and gives a product which 
does not coagulate when heated with N/10 hydro¬ 
chloric acid at 100° 0. This seems to point to the 
removal of the amino group under alkaline treatment. 
One may infer from these data that the amide group 
is not necessary for the physiological action of insulin. 

Interpretation of the results of alkaline treatment 
of insulin is somewhat uncertain in reference to the 
postulated insulin constituents. One can only con¬ 
clude from the study of alkali action on insulin that 
the sulfur, or at least a part of it, as the disuldite" 
linkage, and also a free amino group are neeessalry 
for physiological activity. The inactive product of 
alkali treatment gives only a very weak ninhydrin re¬ 
action in contrast to the strongly positive test of 
crystailbe insulin. This suggests, though the ques- 
remains unsettled^ the ammonia given off 
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Beferenoe must also be made to tke fo&owing ex¬ 
periment. Treatment of inaniin with aci4 atophoi 
produces a physiologteally inaetlve product giving a 
negative ninhydrin reaction. Subjecting this material 
to the action of dilute alkali restores most of the 
activity with the simultaneous reappearance of the 
positive ninhydrin reaction of the original ihsnlin. 
One may explain this by assuming that the carboxyl 
group of the cystine (formula I), or of the glutamic 
acid (formula II), after esterification, reacts with the 
free amino group to form a diketopiperaxme. The 
resultant blocking of the free amino group accounts 
for the negative ninhydrin reaction. Alkaline treat¬ 
ment opens the diketopiperazine ring wito toe re¬ 
generation of the original molecule, and also of the 
free amino group which reacts with ninhydrin. 
These results ore also treated in more detail else¬ 
where.** 

Although these findings may be explained in terms 
of the postulated active constituents of insulin, further 
proof is necessary to establuto the validity of these 
assumptions. It hardly needs to be said that the re¬ 
sults can also be explained by asauming a simitor 
combination of another amino acid, such as tyrosine 
or leucine, with cystine. I believe, howevert that 
cystine is of importance and is a part of the possible 
active constituent. The similarity in the phyoiolojjdaal 
action of insulin and glutathione suggests glutamic 
acid as a possible constituent of the active group- 
The determination of the amino acid, to which the 
free amino group is attached, is imporiant. The re« 
search is being continued in this direction and toa 
synthesis of cystine peptides having the postulated 
structures is also being attempted. I wish to propose 
this hypothesm in only the most cautious and tenta¬ 
tive manner until further data, rither supportitig or 
opposing the postulated structures, are available. , 
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INFECTION AND RESISTANCE IN THE BLOOD- 
INHABITING PROTOZOA* 

By WILLIAM H. TALIAFERRO 

PROFESSOR or PARASITOLOGY AND ASSOCIATE DEAN OF THE DIVISION OF BIOLOGICAL 
gOIKNCES, UNIVERSITY OF CHICAGO 


Certain of the blood protozoa, because of their size 
and easily accessible location, offer unique oppor¬ 
tunities for the study of the effects of acquired re- 
siatauoe on the parasites and of the humoral and 
oellular bases for these effects. This evening I pro¬ 
pose to discuss two of these in detail, Trypanosoma 
lewisi of the rat and Plasmodium eathemerium of the 
bird, and to consider a few others comparatively. 
Spedfioally, I plan to describe the normal course of 
infection, to analyze the effects of the hosPs resis¬ 
tance on the pAraaites, to describe the antibody bases 
fof some of these effects and to correlate the antibody 
and otW immune responses with the cellular reactions 

* Harvey liceture delivered before the New York 
Academy of Hocember 17,1931* 


of the host. I sincerely hope that these facts will be 
of intrinsic interest to you and in addition that they 
will illustrate the methodology which we have found 
successful in our immunological studies of protozoan 
infections. But, above all, I hope that the facts will 
bring out the peculiar advantages of these protozoa 
as material for certain immunological problems. 

The fundamental methods which we have used In 
analyzing the effects of resistance will become appar¬ 
ent in the discussion of the specific infections. A few 
words should be said, however, regarding the method 
of reproduction in the blood protozoa and the mean¬ 
ing of changes in numbers of the protozoa through¬ 
out the course of an infection. Among the trypano¬ 
somes reproduction is practically limited to binary 
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fission. In malaiia it involves schizogony, which is 
essentially a series of binary fissions of the nucleus 
followed by a terminal splitting of the cytoplasm. 
The organisms in both of these infections are limited 
to and are distributed throughout the blood stream. 
Therefoni, if no factor or factors influence cither the 
rate of their reproduction or their survival after they 
are produced, they should increase in the blood uni¬ 
formly according to a geometrical progression. Con¬ 
versely, the daily changes in the number of organisms 
per emm of blood roughly measure the sum total of 
the resistance developed by the host, but they do not 
indicate how much of the resistance is due to an in¬ 
hibition of reproduction of the parasite.s and how 
much is due to a paraaiticidal effect w^hich kills the 
parasites after they are produced. This evening I 
wish to stress the fact that this inherent diffteulty 
can be overcome by devising various methods of 
ascertaining the basic rate of reproduction by mea¬ 
sures which are independent of the number of organ¬ 
isms killed and the further fact that different 
immunological mechanisms are involved in the inhibi¬ 
tion of reproduction and in the parasitlcidal effect. 

Tbtpanosoma lewjsi 

It is hardly necessary to recall to your mind that 
Trypanosoma lewisi is a non-pathogenic blood para¬ 
site of rats all over the world and is transmitted from 
rat to rat by various species of fleas. It is a com¬ 
paratively large tiy^panosome (about 30 n in length) 


the infection progresses with certain typical features. 
{See review in Taliaferro* 1929.*) Following the in¬ 
jection of the parasites, unless largo numbers have 
been injected intravenously, there is an incubation 
period of greater or less time during which no organ¬ 
isms are found in the blood. Then there is an acute 
rise of the infection until the trypanosomes may roach 
300,000 or more per cmm. This pedc generally 
occurs between the 8th and 14th day whereupon the 
organisms markedly diminish in what I have termed 
a number crisis. Following this disappearance of 
most of tliG parasites the infection enters a developed 
phase during which there may be a gradual decrease 
in numbers, but no marked crisis. The developed in¬ 
fection may last from a few days to many months. 
Sooner or later, however, it is terminated by the more 
or less abrupt disappearance of the parasites from 
the peripheral blood stream (Fig. 1). The foot that 
there is no tissue localization allows certain oonolu* 
sions to be drawn from these number counts.'" Un¬ 
doubtedly there must be a trypanocidal factor killing 
the trypanosomes at the time of the first number crisis 
and at the end of the infection to account for the 
decrease in numbers, since even if the rate of repro¬ 
duction were reduced to zero, it could not explain 
an actual decrease of the trypanosomes. The ques¬ 
tion then arises as to whether in addition to this 
trypanocidal agent there is, also a factor influeneiop 
the rate of reproduction. 



Pio. 1. Graph showing the throe factors of resistance developed in a rat against an infeetion of T. lewiiiC 
The two trypanocidal effects are represented by the two crises in the number ciirVe and reprodioctidn-inliibiting' 
effect is represented by the gradual drop in the cooffieiont of variation for total length of the trypanosome^* 
(From the author.) 


and occurs in the peripheral blood stream without tis¬ 
sue localizatioiu Thus, what is happening in an in¬ 
fection can be ascertained by a study of samples of 
the peripheral blood. 

Daily number counts of tim trypanosomes through¬ 
out the course of an infection in the rat show that 


A study of the juirasites during the ordinary courso 
of an infection indicates ^ that the 
aCtoally reproduce only the 

ipfeetion. Thus, Tshen the 
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dttoed into tat they be^n rapraduotion by active 
eell-diviaioQ within about 48 hours, continue this re- 
prodnotioO at a maximum rate for several days, then 
at a decreasing rate for several days until approid- 
mately the lOtb to 12th day of the infection they have 
ceased to reproduce and live in the blood stream for 
from a few weeks to many months simply as non¬ 
reproducing adults. 

As stated in my introductory remarks this inhibi¬ 
tion of reproduction is not demonstrated by number 
counts, but by methods not affected by trypanocidal 
factors. Two such methods have been devised. The 
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FtUv t. pividhigi growth, and adult T. lewi$i. The 
^'4^^ aft4 g^wih forms are rarely found after the 
of a normal infection., F., flagellum; N., 
0. M., undulating mem- 
Xl^ (l^vidtog forma, from Coventry; others, 


simplest method consists of esoertaining the percent¬ 
age of dividing forms found in daily blood smears. 
Such a procedure (Fig. 2) discloses that actual divid¬ 
ing trypanosomes occur until about the 8th day, that 
variable growth forms continue until about the llth 
day and that only adult forms which are extremely 
uniform in ske and structure and which never show 
any stages in the division of their organelles are 
found after the llth or 12th day. This method of 
demonstrating the cessation of reproduction in the 
trypanosomes was known to the early microsoopists 
and the results clearly depicted as early as 1899 by 
Rabinowitsch and Kempiier,” by v. Wasielewski and 
Senn (1900),^ and especially by Lavoran and Mesnil 
(1901).* A somewhat more exact method was devised 
by Mrs. Taliaferro and me in 1922* which consists in 
ascertaining the coefficient of variation for the total 
length of the trypanosomes throughout the infection. 
The rationale of this method is based on the obvious 
fact that reproducing forms with the consequent pro¬ 
duction of small forms and growth stages are much 
more variable than non-reproducing adults. Thus, as 
can be seen in Fig. 1, when the trypanosomes were at 
the height of their reproductive activity, as demon¬ 
strated by microscopical examination, the coefficient 
of variation for their total lengths was approximately 
25 per cent., whereas as they ceased to reproduce, the 
coefficient of variation proportionately decreased until 
when the parasites were non-producing adults, it 
shaded off to about three per cent. 

To sura up the effects of resistance on the trypano¬ 
somes, wc may conclude that there is, first, some factor 
which completely inhibits all reproduction of the para¬ 
sites by about the 30th day; second, some trypano¬ 
cidal factor which kills the majority of the organisms 
at the time of the first number crisis (8th to 14th 
day); and third, a similar trypanocidal factor which 
terminates the infection at the end of a few days to 
several months. 

The next step in analysing the host's resistance to 
T. lewisi consists in demonstrating that the three 
effects, just outlined, are connected with definite 
humoral antibodies. The immunological basis for the 
inhibition of reproduction of the parasites was first 
demonstrated by the speaker in 1924^ and was later 
confirmed by Coventry (1925)» and Regendanx and 

*L, Rabinowitsch and W. Kempner, ZUchr. f. Byg. 
tt. InfeJctionakr,, 80: 251-294, 1899. 

^v. Wasielewski and G. Senn, ZUdhr, f. Ryg. n. Jnfek- 
Homier., 38: 444-472, 1900. 

sA. Laveran and F. Heenil, Ann. do Fosfswr, 

X5 t eT8-714, 1901. 

* H. Taliaferro and liuey G. Taliaferro, Anier. 

Syg., 264-319, 1923. 

Taliaferro, Jour. Sxper. Jlfed., 89; 17W90, 

1924 , 

*Fttrttcei A. Coventry, Amor. Jour, 6; 127-144^ 
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Kikuih (1927) * Briefly stated, the serum of an in¬ 
fected rat, in which trypanosomes have ceased to re¬ 
produce, contains a passively transferable property 
which will prevent adult trypanosomes from repro¬ 
ducing in normal rats, but which apparently does not 
kill them or aflect their vitality. One experiment 
will make this clear. On the 10th day after infec¬ 
tion (when the trypanosomes had reached the adult 
stage), a rat was killed and bled and its serum con¬ 
taining adult trypanosomes collected. Next, the try¬ 
panosomes were separated from the serum by rapid 
oentrifugation. Then half of the adult trypanosomes 
together with 2 cc of the serum (per 100 gm rat) were 
injected into an experimental rat, while the other 
half of the trypanosomes together with a similar dose 
of normal rat scrum were injected into a control rat. 
Daily examinations of blood smears and calculations 
for the coefficient of variation for total length for 
each of these rats sliowod that the trypanosomes in 
the experimental rat lived in the blood for 11 days 
(when the infection ended) without showing any re¬ 
production whatever, whereas in the control rat re¬ 
production began on the second day and followed the 
normal course. Moreover, in the experimental rat, 
the trypanosomes did not increase in numbers, whereas 
in the control rat, they increased, etc., as usual. In 
this experiment it is to be noted that not only did 
the immune ret serum (i.e., the serum taken from the 
seed rat on the 10th day of its infection) prevent 
adult trypanosomes from reproducing in a test rat, 
but normal rat serum failed to prevent adult trypano¬ 
somes from reproducing in a control rat. Hero; we 
have a cl car-cut passive transfer of this type of im¬ 
munity from an infected to an uninfected rat. 

Similarly, the first number crisis is associated with 
a trypanocidal antibody a.s was first demonstrated by 
Coventry (1930).^*’ According to her work, serum 
taken after the first sudden drop in numbers of para¬ 
sites, was curative (i, caused the trypanosomes to 
disappear) when injected into rats in which the 
trypanosomes had just appeared in the blood. Such 
serum, however, was without effect if injected after 
the natural number crisis. It appears, therefore, that 
the parasites that survive the first number crisis are 
either basically non-susceptible or acquire a resistance 
to the antibody. Since many observers have shown 
that whenever a trypanolysin operates on the patho¬ 
genic trypanosomes, some of them always survive, be¬ 
come resistant and produce a relapse, it seems not im¬ 
probable that the non-pathogenic T. Leijoisi, surviv¬ 
ing the action of the trypanocidal antibody at the 
crisis, becomes similarly resistant. 

op, Bogendanx and W. Kikuth, Ctnirahh f, Baki., 
Grig., 103: 271-279, 1927. 

to Frances A. Coventry, Amer, Jour. Byg.. 12; 366- 
380. 1930. 


There has been some difference of opinion as to the 
mechanism whereby the rat eliminates the trypano¬ 
somes at the end of the infection. During reoent 
years Hogendunz and Kiknth (1927)® concluded that 
it was the result of a non-specific phagocytosis by the 
retioulo-endothelial system. On the other hand, a 
large mass of evidence indicates that it is due in 
major part to a specific antibody. Thus, as early as 
1899, Rabinowitsch and Kempner® showed that the 
serum of recovered rats was highly protective (i.tf., 
prevented infection), a fact which was verified and 
greatly extended by Laveran and Mesnil (1901).® 
The latter also were able to establish that such serum 
sometimes, but not invariably, was curative as well. 
More recently Coventry (1930)*® demonstrated that 
it was invariably curative provided the stage of in¬ 
fection at which the serum was administered was 
standardised. In a reinvestigation of the whole ques¬ 
tion during the last few yours I have come to the 
conclusion that the final disappearance of the trypano¬ 
somes is associated with a highly active trypanocidal 
antibody which acts by killing the organisms and 
kills so quickly that the anti-reproduction factor 
docs not even have time to act and which can be 
demonstrated either protectively or curatively. Some 
of the infections in some of the rats illustrate another 
fact which I have emphasized before, viz,, that the 
examination of a number curve alone does not neces¬ 
sarily give a conclusive answer as to whether repro¬ 
duction is inhibited. Thus, in one animal, the infec¬ 
tion was held down for 8 days and yet examination 
of the parasites showed them to be reproducing at a 
normal rate. From this, we can conclude that no 
anti-reproductive mechanism was operative, but that 
some try]>anocidal mechanism was active either 
directly as a result of the administration of the im¬ 
mune serum or indirectly through the stimulation of 
the body’s defense. 

Although there is little question that the trypano¬ 
cidal antibody occurs, there is still lack of agree¬ 
ment as to whether it kills by opsonization or by 
lysis. Thus, Laveran and Mesnil (1901)® considered 
that the parasites were actively phagocytosed, whereas 
MacNeal (1904),Manteufel (1909)*® and the author 
(1924)’' considered that they were lysed. Since the 
contention of Wells (1929)*® and others that an 
opsonin and a lysin are the same seems to me well 
grounded, I do not believe this specific question need 
worry us further. 

I have described in T. Lewisi two markedly different 
effects of resistance, namely, the inhibition of repro- 

11 W. J. MacNeal, Jour. Infect. Die., 1: 617-543, 
1904. 

Manteufel. Arh. a. d. k. Qemndh., 33; 46^83, XdOO. 

H. 0. Wells, The Chemical Aspects of ImmonltyJ* 
and. New Tork, pp. 386, 1929. 
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attthm to atatib^dka. tThe qiieetion axieea; Are theee 
aalibodiee identiealf After son» seven years’ study, 
I (in prees)^^ now feel tbat they are essentially dif- 
fensnt Both antibodies j^ow the foUowing similar 
eharaeteristica. Both are assooiated with the activity 
of the spleen ahd other locations rich in reticulo¬ 
endothelial cells: both are precipitated with the 
g'lobfUlin fractions of the senun: both appear in suit¬ 
able animals after immunization with killed T. lemsi: 
both are speoidc for T* lewi$i; and both arise as a 
result of infection of an animal with T. lewisi. 
They exhibit the following differences. The reproduc¬ 
tion-inhibiting antibody inhibits oelMivision, but does 
not kill the parasites or induee them to become resis¬ 
tant, and it shows no persistent union with the try¬ 
panosomes in vitro so that neither is the property ab¬ 
sorbed by the trypanosomes nor are the tryponasomes 
sensitized against reproduction as tested by washing 
them free of the serum and injecting them into normal 
rats. 

The lack of in vitro affinity between the reproduc¬ 
tion-inhibiting antibody and the specific antigen, t. a., 
T, Isiriri, is particularly interesting and should be 
emphasized. It is comparatively easy to show the tn 
oitro affinity of T. leiciai tor its specific trypanocidal 
antibody. Thus, in a t3^ica3 experiment, serum, 
which was Obtained after the natural termination of 
the infection^ when tested w v»vo was trypanocidal in 
curative experiments in doses of LO oc to 4.0 oo per 
100 grams rat and in protective experiments in doses 
of 2.0 ec to 5.0 oe. After absorption with dividing and 
adult trypanosomes—about 1,000,000 trypanosomes 
per emm—there was no trypanocidal action in cura¬ 
tive experiments in doses as high as 4.0 cc nor in 
protective expeiriiu^ts with one exception, in doses 
as high as 0.0 oo. The trypanosomes used for this 
absorption were highly sensitized so that they lived 
only a few minuteili when introduced intravenously 
iiito a noxtnal rat. In marked contrast to this, re¬ 
production-inhibiting serum {L e., serum taken after 
^ inhibition of reproduction, but before the termi¬ 
nation of the infection) when tested in vivo elicited 
ihMhltion of reproduction Of trypanosomes in doses 
Of 1.5 cc to 4.0 cc per 100 grams rat, whereas after 
absorption with dit^ing trypanosomes its titer was 
^etty the saihe. Bimilar results were obtained when 
the sentm was absorbed with adult trypanosomes and 
wito bpth adult and dividing trypanosomes. Further- 
metC) the trypatto^ used in attempting to absorb 
the B^rmn were not smmitised dflMt reproduction 
injected into normal rats t^y under- 
cycle of reproduction. The objec- 

VJlmer. ^ovr, (la preii»), 


tion might be raised that sufficient trypanosomCB had 
not been used. Two facts militate against such an 
objection. In the first place, if too few were used 
those that were used would have been very highly 
sensitized by the antibody. But they were not. In tim 
second place, 1 have found it possible to take serum 
after the tennination of the infection which contains 
both the trypanocidal and the reproduction-inhibiting 
antibody and by absorption to remove the one and 
leave the other. In the light of this work and in the 
interest of a more concise terminology have just 
recently designated the principle in serum which 
inhibits cell-division of organisms but does not kill 
them as nhlastinf from the Greek hloBtoa, a sprout, 
germ, offspring and ablastos, not budding, barren, 
etc. Parenthetically 1 may add that I have always 
favored the Unitarian hypothesis that the various 
serological manifestations exclusive of antitoxin-toxin 
reactions, are due to a single antibody. Although 
the trypanocidal antibody is undoubtedly a manifes¬ 
tation of this single postulated antibody, I believe, 
that the work just reviewed indicates that the repro¬ 
duction-inhibiting antibody is essentially different. 

As has been previously noted, the reproduction-in¬ 
hibiting antibody or ablasHn, is associated with the 
activity of the spleen and other locations rich in 
reticulo-endothelial cells. This fact is of inherent in¬ 
terest and has elicited considerable work. In 1927, 
Regendanz and Kikuth* showed that removal of the 
spleen of trypanosome-infected rats oftmi caused a 
lengthening of the reproduction of the trypanosomes 
which they interpreted as following from a decrease 
in the formation of this specific antibody. Marmor- 
ston-Gottesman, Perla and Vorrimer,^®- it in g 
series of papers published in 1930, corroborated and 
extended these findings. These results were some¬ 
what complicated, however, by the fact that both 
groups of investigators used rats which were infected 
with Bartonella muris-ratti, although the first investi¬ 
gators tried to control the infection with neo-salvar- 
san. Infection with this organism will remain latent 
and unnoticed ordinarily, but will fiare up with in¬ 
tense anemia upon any pronounced disturbance of 
the reticulo-endothelial system, such as splenectomy. 
In other words, infections with both Bartonella an^ 
T. lewisi are intimately connected with the action of 
the reticulo-endothelial system. Consequently, in 
epUaboration with Cannon and Goodloe, I (19S1)** re- 
oxamined the relationship of the spleen and the 

J. Harmorstoa-Gottesinaii, D. Perla and J, Vorrimer, 
Jaar. JSwp, Med,, 621 587-^00, 1980. 

J, MartaorstoB-Gottesman and,D. Perla, Jovr. 

68: 181-129, 1980. 

17 B. Peria and J. Mannorston-Gottesman, Bm, 
4f^., 68; 1930. 

IS w. H. Taliaferro, F. B. Gannon and Sara Gbodke, 
JmeK lout. Sy0,, 14 1 1-37, 1931. . • 
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eral macrophage system to the formation of the repro- 
duotiou-inbibitlng antibody in Sartonella~free as well 
as Bartonella-infected rats and found that it was 
demonstrated by histological changes, by splenomegaly 
and by various experimental procedures known to 
affect the reticulo-endothelial system. Thus, rats in¬ 
fected with T. but Bartonella-free, showed in 

the spleen an increased prominence of the follicles 
and marginal /ones, and a mild hyperplasia of holh 
red and white pulp cells. These cellular changes were 
not as pronounced as those found when Bartonella 
alone was present (Cannon and McClelland, 3929)^*^ 
and were even less pronounced than when Bartonella 
was present in conjunction with T. lewisL Moreover, 
this work demonstrated that when such things as 
splenectomy, Barto7iella-mieciion, paratyphoid infec¬ 
tion, India ink blockade and pregnancy occur sepa¬ 
rately in a rat infected with T. lewiai, the reproductive 
cycle of the trypanosomes is not materially influenced, 
but that when two or more occur in conjunction with 
y. lewisi in the same rat, the reproductive activity of 
the trypanosomes is often profoundly altered. To 
illustrate—in one rat which was infected with Bar¬ 
tonella the trypanosomes underwent their Usual cessa¬ 
tion of reproduction in the initial infection, but when 
splenectomy was performed, an intense relapse of 
reproduction became evident within three days after 
the operation and during the later stages of preg¬ 
nancy, a similar relapse occurred. 

Taken as a whole, this work indicates that the 
macrophage system in rata infected with T. lewisi 
but otherwise healthy has an effective functional level 
80 that by the 8th to the 12th day of the infection 
all reproduction of the trypanosomes is inhibited and 
continues to be inhibited throughout the remainder 
of the infection, that this functional level is lowered 
in a cumulative way by splenectomy, Bartonella-m- 
fectioD, paratyphoid infection, India ink blockade 
and pregnancy, so that any one alone produces no 
significant derangement, but two or more in combina¬ 
tion elicit profound disturbances in a high percentage 
of rats. 

A similar relationship between the reticulo-endothe¬ 
lial system and the trypanocidal antibody in T, lewisi 
can be demonstratofl, but I have stressed the relation¬ 
ship between the retieulo-endolhelial system and the 
reproduction-inhibiting antibody because it is so clear- 
cut and gives such a unique tool for the study of the 
reticulo-endothelial system, not only in connection 
with its relation to immune phenomena, but also in 
establishing its connection with various general met¬ 
abolic processes. Thus, we hope to infect rats with 
trypanosomes, wait until their reproduction has ceased 
and then subject them to various physiological dis- 

1ft P. E. Gannon and P. H. McClelland, Arch. Path, 
wid Lah. Med,, 7: 787-800, 1929. 


turbanees, such as dietary insulllcienoios, hormone ad¬ 
ministration, fatigue and numerons other factors to 
see if the trypanosomes reinitiate reproduction. If 
they do, we feel that we are justified in concluding a 
direct interrelationship of such physiological factors 
and the retioulo-endotheUal system. 

1 shall not consider other species of trypanosomes 
in detail, but certain comparative facts should be 
brought out. In no case so far studied is the repro¬ 
duction-inhibiting antibody or ablastin formed in in¬ 
fections with the pathogenic trypanosomes.*-® In 
fact, that appears to be the outstanding difference be¬ 
tween the two groups. Thus, when T, hrucei, T, 
gamhiense, T. rkodesiense, T, equiperdum and related 
forms are grown in mice there is no evidence of the 
action of either trypanocidal or reproduction-inhibit¬ 
ing factoids. When the same forms are grown in 
the guinea-pig no reproduction-inhibiting factor is 
operative, but periodic trypanolysins are liberated in 
the blood and are associated with decreases of the 
parasites. Much the same probably holds for sleep¬ 
ing sickness in man. These trypanolysins are not 
permanently effective, however, because as a rule all 
of the trypanosomes are not killed and the survivors 
become resistant to the antibody. Being resistant and 
having their basic rate of reproduction unchanged, 
they repopulate the blood stream in one or more re¬ 
lapses until the animal succumbs. 

Ablastin undoubtedly plays an important part in 
the prevention of relapses. Thus, during the first 
part of the infeotion with T, lemsi, the reproduction 
of the parasites is first reduced to zero. Therefore, 
when a trypanocidal factor appears it permanently 
reduces the parasites in the blood because those that 
remain can not reproduce, and hence can not re- 
aecumulate or produce a relapse, as they do in the 
pathogenic infections. Similar antibodies occur in 
a group of non-pathogenic trypanosomes closely re¬ 
lated to T, levoisi, but have not been fonnd in a num¬ 
ber of other infections which we have studied. 

Plasmodium oathkm£rium 

As a second infeotion to consider in detail, I have 
selected the frequently non-lethal malarial parasite, 
Plasmodium cathemerium, of the sparrow which can 
be experimentally studied in the canary. In this in¬ 
fection, unlike infection with T, lewisi, only a para- 
sitioidal type of resistance is developed and further¬ 
more, no intermediate action through a humoral anti¬ 
body has been demonstrated, although the para- 
siticidal mechanism is again associated with the macro¬ 
phage system in what Gay (1931)*® has aptly re¬ 
ferred to as a “pure histologic immunity." 

The peculiar synchronous method of reproduction 

aoF. P. Gay, Jov/r/Amer, Med, Ass,, 97; 1193-1199, 

mi. 
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foQud in the malarial paraaiies allows us to carry 
our analysis of tbe factors in resistance somewhat 
farther than in the case of T. levdsL 1 need only 
recall to your mind that, whereas reproduction in the 
trypanosomes is haphazard, in the malarial organisms 
it is synohronous. Thus, all the young asexual para- 
sites (which are the typically vertebrate part of the 
life-history of this form) grow up and sporulate more 
or less simultaneously so that at any one time a pre¬ 
ponderance of one particular stage will be found in 
the blood. In the case of Plasmodium cathemerium, 
according to L. G. Taliaferro (1926)and others, 
this asexual cycle takes 24 hours. As shown in Fig. 3, 


ASEXUAL CYCLE 



^UAL STAGCS^nNri at aVhmrt 



MicragaiMtoeylit Macrafumtocytv 


Fig. 3. Outlines of the asexual stages of F. caihe- 
merium showing the synchronous method of reproduction 
occurring every 24 hours, x 1360. (From L. G. Talin* 
ferro.) 

the young parasites start their existence about 6 p. M,, 
grow, undergo a series of nuclear divisions and 24 
hoars later break up, L e., sporulate, into about 16.6 
small parasites. Thus, the mean size of random 
samples taken throughout the day will show this 
cycle inasmuch as the mean size «s««»pall when there 
are only merozoites and increases until it reaches a 
peak just before the mature achizont breaks up dur- 
“^liUCT G, Taliaferro, Amer, Jour. Ilpg-j 5: 742-789, 

im. 


ing sporulation. From the standpoint of our present 
study the length of this asexual cycle, which is the 
time it takes one parasite to become 15, is a direct 
measure of the rate of reproduction of the parasites 
since the parasites always segment into approximately 
the same number, and it is a measure which is inde¬ 
pendent of parasiticidal factors. 

Superficially the course of the infection of P. cat he- 
merium in the canary is very similar to T. lewisi in 
the rat. Thus, there is an early acute rise in the 
number of parasites which reaches its peak between 
the 8th to the 15th day and whicli is followed in turn 
by a sharp number crisis, by a period of developed 
infection when there are comparatively few parasites 
in the blood, and by a latent stage which may last 
for as long as four years and during which there are 
so few organisms in the blood that they can rarely be 
found by microscopic examination, but can be dem¬ 
onstrated by injecting large amounts of blood into 
uninfected birds. Throughout this latent period 
severe relapses may occur (See the Sergents, 1918,^® 
Ben Harel, 1923,®^ L. G. Taliaferro, 1925,“ Boyd, 
1924^* and Hartman, 1927.®^) Just as in T. lewis, 
there are no tissue localizations so that from the 
number curve alone we are justihed in eonoludlng that 
some parasiticidal mechanism eliminates most of the 
parasites at the time of the crisis. 

When the rate of reproduction of the organisms is 
studied, however, we find an entirely different pic¬ 
ture from that in T. levnsi. L. G. Taliaferro (1926)®* 
found that the rate of reproduction of the parasites 
remained constant during the acute, chronic and re¬ 
lapse periods. In other words, the parasites repro¬ 
duced every 24 hours whenever they could be found 



Fig. 4. Graph showing the plasmodiddal factor of 
resistance developed in a bird against an infection with 
P. cathemerium as represented by tho crisis in the num¬ 
ber curve. There is no reproduction-inhibiting effect as 
shown by the regularity of the moan-size curve, i.e,, 
every 24 hours the parasites sporuluted. (From L. G, 
Taliaferro.) 

s^Ed. Bergent and Ft. Sergont, Ann. de VInst. Pas- 
teur, 82: 882-388, 1918, 

Ben Harel, Amer. Jour. Egg., 3: 662-686, 1983. 

H. Boyd, Amer. Jour. Hyg., 6: 818-838, 1925. 

Hartman, Amer. Jour. Hyg., 7: 407-432, 1927. 
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in the blood for study. Pig. 4 shows the regularity 
of the mean carve during the major portion of the 
acute period, the crisis and the beginning of the latent 
period of an infection. From this it follows that 
there is no reproduction-inhibiting effect of resistance 
such as exists in infections with T. lewisi. 

The parasitieidal effect may now be considered in 
detail. As was previously indicated, the average 
number of merozoites formed from one parasite was 
found to be 15.5 and on a priori grounds the daily 
rate of increase of the parasites during the acute 
period should be the same. Number counts, however, 
revealed that the increase was only by 5. In other 
words, each schizont produced a brood of approxi¬ 
mately 15 parasites, but ten of them died before com¬ 
pleting their reproductive cycle. This rate of death 
occurred immediately after the bird was infected and 
was constant throughout the acute period. It does 
not, therefore, represent an acquired resistance, but 
probably is a measure of the suitability of birds for 
the malaria parasite and represents in a sense a 
natural immunity. Whether or not it is the result 
of active processes in the bird, such as speciffc 
phagocytosis, or is a natural death rate of the para¬ 
sites, as suggested by Hartman (1927),^° has not been 
definitely proven. 

At the time of the crisis instead of 10 parasites out 
of each brood of 15.5 being killed, the rate of death 
of the parasites was far in excess of the net rate of 
reprodnetion. This represents an acquired resistance 
resulting from infection which is effective to a greater 
or less extent in holding the parasites down through¬ 
out the remainder of the infection. 

That it is preeminently efficient has been demon¬ 
strated and directly measured by injecting parasites 
into a latent bird and comparing their fate with 
similar parasites injected into a normal bird. One 
experiment by the speaker and L. G. Taliaferro 
(1920 a) will illustrate the results obtained. An 
experimental bird, that is, an immune bird, on the 
forty-third day of its primary infection when there 
were no longer parasites in its blood, and a normal 
bird were given similar intravenous doses of para¬ 
sites at 1:00 p, M. so that a few minutes later there 
were 8 parasites per 10,000 red blood cells in their 
blood. The sequence of events in the two birds was 
strikingly different. Whereas in the experimental 
bird the parasites had disappeared by 10:00 a. the 
day after the intravenous injection and never reap¬ 
peared (the bird died on the eighth day of the experi¬ 
ment), in the control bird they showed a typical 
course of infection. The results were even more dis- 
aimiloT when larger doses of parasites were given, for 

MW. H. Taliaferro and Lucy G. Taliaferro, Jour, 
Pw. ifed,, 3: 197-208, 19290. 


the immune birds dispoged of their paranitss so that 
they could no longer be found 2 to 8 days after in- 
jeotioQ, whereas the normal birds died between the 
fifth to eighth day from the ensuing overwhelming 
infection with approximately every other cell para¬ 
sitized. 

Other conclu.sioiis from the same paper may be 
briefly summarized as follows: There is a high degree 
of immunity to superinfection which begins as soon 
as the latent period sets in and lasts for extremely 
long periods. Thus, birds with latent infections that 
had been inoculated from 16 to as long os 656 days 
previously, when superinfected, disposed of the para¬ 
sites quickly, whereas normal birds could not cope 
with such enormous numbers and quite frequently 
died. The removal of the parasites in the latent birds 
depends to a certain degree on the number injected. 
In other words, when approximately 1 to 100 para¬ 
sites per 10,000 red blood cells were introduced, they 
were removed from the peripheral blood within 24 
hours, whereas when from 100 to 400 per 10,(KK) red 
cells were introduced, they were removed In from 48 
to 76 hours. The parasite-red-eell^eotilplex is re-* 
moved throughout the asexual cydie and not simply 
the merozoites free in the serum, as is evidenced by 
the fact that when hourly blood smears were made 
following the intravenous injections the decrease in 
numbers was gradual and not restricted to the time 
of sporulation. The ability to remove the parasites is 
very labile and very delicately attuned to the 
physiological condition of the bird and may be upset 
upon the slightest provocation. Thus, of six birds 
with latent infections, when injected intravenously 
83 days after the initial inoculation with the some 
number of parasites, one had removed them from 
the blood by the following day, two got rid of them 
in two days, whereas the other three took three days 
to dispose of them. 

We (W. H. and L. G. Taliaferro, 1929b)*» then 
endeavored to find an antibody basis for this para^ 
siticidal actirity and naturally looked for some type 
of antibody similar to the ones easOy demoxtstraM 
in the trypanosome infections. In this we eom^letely 
failed. Thus, in six birds which were given varyb^ 
doses of serum up to X.05 ec, which is more than fixe 
amount obtainable from one bird^ the infcetioxi 
showed up within from 1 to 6 days, whereas aimilsir 
infections in nonmd birds showed up in from 1 to 6. 
day^ This and other e3q>eriment8 led tq the eoncilt- 
man that immune serum, serum recovered from 
birds during a latent malariid isfeotiou, wwb 
curative, protective or opsonizing effect OU 
rites. Nevertheless, at toe close of tois I #1^ 

itW. H. Taliaferro and Lucy G. 

JVee. IWv 8: g69-4a8, tim. . ^ 
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prwkKt evidenoe vMeh still mskm ms feel that either 
some type of antibody must be present or the mao* 
rophagee muart be speoiflcally changed. 

The abeenoe of an antibody basts for the high grade 
immunity to superinfection and the subsequent nat¬ 
ural recovery from avian malaria made it all the 
more interesting to study the cellular basis for the 
effects we have desoribod. This phase of the work has 
been done in collaboration with Professor P. E. Can¬ 
non, of the department of pathology of the TJniver- 
sity of Chicago (1931).*" A study was made first of 
normal birds and of the cellular ohauges oecurring 
in infected birds throughout the course of infection 
and these changes in turn were correlated with the 
various periods of the infection. Second, a compari¬ 
son was made between the cellular reactions imme¬ 
diately following the introduction of a large number 
of parasites into a normal bird and into a latent, i.c., 
immune bird. This second study gave a picture of 
the cellular basis for the parasitieidol mechanism that 
wo have been considering. 

The cellular reactions throughout the course of nor¬ 
mal infections presented a picture of increasing acti¬ 
vation of the mesenchyme which reached its height at 
the time of the crisis and continued to a lesser degree 
throughout the entire latent period of the infection. 
This activation of the mesenchyme was not only indi¬ 
cated by the increased mitoses and increased numbers 
of the undifferentiated lymphoid cells^ but by the 
heightened phagocytic activity and increased numbers 
of the differentiated macrophages, particularly of the 
spleen and liver. Furthermore, the spleen was greatly 
enlarged. 

An occasional phagocytosed parasite was found in 
the spleen and liver as soon as four hours, and there¬ 
after, phagocytosis was constant and continued 
throughout the acute period—thus, directly verifying 
the decrease of the asexual forms as indicated by 
number coiints. Evidences of activation first ap¬ 
peared in about 18 hours, were quite pronounced by 
24 hpurs and then were inoreasingly apparent until 
they mched a climax between the eighth and tenth 
da^ concomitantly with the crises of the infection. 
At the time of the crisis, when so many parasites 
were being swept the general oiroulation, the 
EppJIer pells in the liver were swollen and contained 
la^ numbers of malarial orgaaisms and there was a 
striding increase in mitosis and in the number of 
moimniiflieax oelhs. The liver cards were notably dis- 
oi^led. Similiurly in the spleen there was a larger 
preyi^^n of ]pnlp cells (macrophages) containing 
eoupled with a diffuse hyperplasia 
of lyh^hpld edls and a great increase of basophilic 
Oa^a sad pr. H; Ta^erro, /oar. Pw. 


lymphoid ceils. After this high point of activation, 
thm« was a gradual decline in phagocytosis and aotir 
vation. This probably follows from the fact that once 
the body has gotten the infection in band, there are 
comparatively few parasites present for removal. 
Nevertheless, that the altered reactivity is maintained 
is demonstrated conclusively when a large numb^ of 
parasites is injected. Under such conditions phago¬ 
cytosis is much more rapid and effective than in birds 
infected initially. In fact, it is well initiated within 
fifteen minutes after superinfection and within from 
24 to 48 hours has so successfully operated that para¬ 
sites can no longer be found in the peripheral blood. 
It is interesting to note that throughout our study the 
actual phagocytosis of the parasitised red cells is lim¬ 
ited to the macrophages, that is, to the cells known 
under such various names as the hemophages of Kyes, 
the Eupffer cells in the liver, the pulp cells in the 
spleen, etc. 

With this background it is possible to state very 
briefly our results on the cellular basis for immunity 
to superinfection. It will be recalled that when para¬ 
sitized red cells were introduced into normal birds no 
appreciable phagocytosis of the organisms occurred 
before four hours and no distinct activation of the 
mesenchyme before 18 hours. In marked contrast to 
this when similar parasitized red cells were introduced 
into immune birds, phagocytosis was well initiated 
within 15 minutes and practically all of the parasites 
were removed within from 24 to 48 hours. The para- 
si tioidal mechanism, then, involved in the destruction 
of the parasites at the time of the crisis, during the 
post-critical period, during latency and during im¬ 
munity to superinfection, is primarily a cellular re¬ 
sponse of the host involving an activation of the 
mesenchyme. This activation, furthermore, is ef¬ 
fective through two factors; (a) an actual increase 
in the number of phagocytic cells and (b) a greatly 
increased rate of phagocytosis by the individual mac¬ 
rophages. 

The picture might be considered more or less com¬ 
plete were the activation of the mesenchyme non-spe¬ 
cific, since then, of course, the absence of opsonizing 
antibodies would be accounted for, but Gingrich 
(1980)*^ has demonstrated that between P. cafhe- 
merUm and P. elongatum the immunity is specifie. 
Thus, during a latent infection with P. 
there was an immunity to a superinfection of Pi 
c^k^merhm, but not to an initial infection of P. 
elonguitm, and vice ver$a. This demonstrates that 
the bird during latency acquires some meohaniam 
which causes its phagocytes to ingest specific para¬ 
sites and st^fit^ats either the production of a tropin 

w Gingrich. Biisertation. /ohas Hopkins School 
of Hyi^ieiie and BnbHc Health, 1980. 
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which w© have failed to demonstrate in our serologi¬ 
cal experiments, or a qualitative change in the mac¬ 
rophages. This whole question of the specificity of 
cellular responses in acquired immunity has been ably 
discussed in an earlier Harvey Lecture by Professor 
Gay (1931).20 

The question immediately arises: Does the picture 
which I have presented for avian malaria hold for 
malaria in man and other mammals T At the present 
time Mrs. Taliaferro and I are carrying out n similar 
study on P. hrasilianum of Panamanian monkeys 
which is a quartan parasite almost identical with P. 
malariae of man. Similarly, Professor P. R. Cannon 
is making a study of the cellular reactions of the 
monkey to this infection. It is too soon to give you 
the final results of this work, but the following pre¬ 
liminary conclusions are justified. The entire picture 
of the ordinary course of the infection is similar to 
tlmt in the bird with certain time differences. There 
is no indication of any inhibition of reproduction of 
the parasites, but the number curves sliow that plas- 
modicidal factors are operating. So far we have not 
been able to correlate the killing of the parasites 
with any plasmodicidal antibody, but only with the 
direct phagocytosis of the parasites by the differ¬ 
entiated macrophages. The cellular responses during 
the initial infection are similar to those in birds. 
There are increasing evidences of activation of the 
mesenchyme during the acute rise of the infection 
which roaches its height at the time of the crisis and 
slowly subsides as the developed infection progresses 
and latency is initiated. There is also a high degree 
of immunity to superinfeetion during latency, which 
can be demonstrated by the injection of washed para- 
siti;:ed cells into monkeys with a latent infection, but 
so far no work has been done on the cellular basis 
for this immunity. 

In comparing the immune reactions in infections 
with T. lewisi and P, cathemerium it is quite remark¬ 
able that the immediate mechanisms of immunity and 
effects on the parasites are so different, and yet, that 
in both cases the immunity can be eventually ascribed 
to the macrophage system. Thus, in one case the im¬ 
munity is associated with an antibody which inhibits 
reproduction and with one or more trypanocidal anti¬ 
bodies, whereas in the other case there is no inhibition 
of reproduction and the parasitieidal meclianism con¬ 
sists of direct phagocytosis without the intervention 
of any humoral tropin that has been demonstrated up 
to t))e prasent. 

These investigations on the cellular phases of im¬ 
munity to protozoan infections are but one phase of 
the growing mass of evidence indicating the r61e of 
the macrophages in general and local immunity, in 
antibody production, in chemotherapy and in normal 


metabolism (sec Linton, 1929 Jungeblut, 1930, 
and Gay 1931),*® There are many obvious similari¬ 
ties between the work which 1 have presented and 
these subjects. I would like particularly to mention 
the following: The cellular responses to malaria show 
a striking similarity to the morphological changes de¬ 
scribed by Epstein (lfi20)‘''2 in the spleen and liver of 
the rabbit following the injection of such non-infec- 
tious antigens as sheep cells and horse serum. They 
parallel very closely the conditions found in other in¬ 
fections, such as Bartonellaf to cite a single example 
in which the cellular responses have been very ac¬ 
curately studied (see particularly Cannon and Mc¬ 
Clelland, 1929;'® Eliot and Ford, 1929,*® and Mar- 
morston-Gottesman and Perla, 1930'®). And finally, 
although the cellular responses to malaria give rise to 
a general immunity, the same responses are probably 
elicited m so-called local immunity (see Gay, 1931*®). 

Conclusion 

In concluding I wish to draw particular attention 
to the peculiar value of the blood protozoa for the 
study of what I believe to be some of the fundamental 
problems of immunity. All of these problems are re¬ 
lated to the two great questions of how the host re¬ 
sponds to infection and how the host^s responses 
affect the invading organisms. The advantages of the 
protozoa in studying these questions may be briefly 
summarized os follows: 

(1) Tho analysis of the effects of resistance on the 
invading organism. The fact that some protozoa live 
in and are evenly distributed through the blood stream 
allows the study of the course of infection from day 
to day. The further fact that the protozoa are com¬ 
paratively large permits the study of cell-division and 
their general behavior throughout the course of infec¬ 
tion. Specifically, I have shown that taken together 
such studias differentiate sharply between those fac¬ 
tors in the host's resistance which kill the parasite, 
i.c., parasitieidal factors, and those factors which in¬ 
hibit cell-division, t.c., reproduction-inhibiting fac¬ 
tors. Although parasitieidal factors, such as trypano- 
lysina and direct phagocytosis of organisms are well 
known, we have been able to demonstrate in one in¬ 
fection a peculiar type of antibody-response which 
does not kill the organisms, but which inhibits cell-di¬ 
vision. These methods of analysis probably can not 
ha applied to the smaller bacterial invaders although 
we have had some success in applying them to spiro- 
chaetes, 

(2) The action of antibodies on the protosoa. The 

aoE. W. Linton, ArcK Path., 6: 408-301, 1920. 

C. W, Jungeblut, Srgeh. Eyg, Bakt, Immm. «. 
Therap.f 11: 1-07, 1930. 

B«E. Epstein, Virchows Arch., 273: 89-115, 1929. 

M 0. P. EUot and W. W, Ford, Amer. Jour. Nyp*, 10: 
633-542,1929, 
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same oharaeteristios of the blood protozoa liated above 
permit the direct study of the action of antibodies on 
the invading protozoa in vivo. Thus, when an im¬ 
mune serum is tried curatively, it can be ascertained 
by direct blood examination whether the organisms 
are killed or not. Similarly, the action of the repro¬ 
duction-inhibiting antibody can be observed, that ia, 
the presence or absence of cell-division can be directly 
ascertained. Here again the only methods available 
for similar studies with the smaller bacterial uivaders 
are at best indirect. 

(3) The celltUar baeis of immunity. The blood 
protozoa have proved admirable material for the cor¬ 
relation of cellular responses with immunity, antibody 
formation, etc. Thus, in the study of the production 
of the reproduction-inhibiting antibody in T. lewisi 
infections, it has been possible to use the tryf)nno- 
sonies as a delicate measure of the activity of the mac¬ 
rophage system. Similarly, in the acfiuired immunity 
of birds to malaria it has been possible to correlate 
the course of infection and immunity with the cellular 
responses. In fact, the malarial organisms have 
proven to be particularly advantageous for this type 
of study not only because they are large and can be 
easily found in the tissues, but also because even after 


digestion they leave a landmark for a considerable 
length of time in the form of the less readily digested 
pigment. 

Lest I bo misunderstood as suggesting the use of 
the blood protozoa for the study of all of the funda¬ 
mental problems of immunology, I should also like to 
point out some of their shortcomings. Not even all 
the blood protozoa can be used for the studies I have 
presented this evening. Rome of them, such as 2\ 
crusif tlie causative agent of Chagas’s disease, fon» 
reproductive centers and localizations in the tissues 
which make the study of the normal course of infec¬ 
tion by blood examinations impo-ssible, Others, such 
as P. falciparum, the causative agent of estivo-au- 
tumnal malaria in man, although confined to the 
blood, show localizations in the capillaries of certain 
organs which thereby prevent the study of the course 
of normal infections by routine peripheral blood sam¬ 
ples. The fact that the protozoa used in these studies 
are distributed throughout the blood stream prevents 
their use for studies in local immunity. Finally, in¬ 
adequate cultural methods eliminate both the blood 
protozoa in particular and all protozoa in general as 
good material for the .study of the serology and chem¬ 
istry of immunological processes. 


OBITUARY 


ASHE, PIONEER FORESTER AND BOTANIST 

The death of William Willard Ashe on March 18, 
1932, removes another distinguished name from the 
fast dwindling ranks of foresters who received their 
training in an era when the country was without 
established schools for education in the forestry pro¬ 
fession. Ashe was born in Raleigh, N. C., on June^ 4, 
1872, the oldest of nine children born to the Honor¬ 
able Samuel A'Court Ashe and Hannah Emerson 
(Willard) Ashe. Ashe was noted as a boy for his 
love of nature, versatility, originality and for his 
mechanical and artistic ability. He was educated at 
the Raleigh Male Academy, the University of North 
Carolina (B. Litt,, 1891), and Cornell University 
(M, S., 1802), specializing in geology and botany. 
He studied medicine for a while under Dr. W. I. 
Royster, of Raleigh. He was a member of the Sigma 
Alpha Epsilon fraternity. Prom 1892 to 1905 he 
served aa forester of the North Carolina Geological 
Survey under Dr. J. A, Holmes, Prom 1905 until his 
death Aehe was an officer of the U. S. Forest Service, 
rising atoadily in rank from forest expert and forest 
aaristant to assistant district forester and senior forest 
inapaclor in "Region 7” (eastern United States). In 
1906 he married a widow and distant cousin, Margaret 
Wilcox* He bad no children. Ashe was secre¬ 
tary of the National Forest Reservation Commission 


and editor of its reports from 1918 to 1924. He was 
elected vice-president of the Society of American 
Foresters in 3919. He became a member of the 
Forest Service tree name committee in 3928 and was 
chairman from 1930 to his death. 

Ashe was a true pioneer. He w’as one of the 
real fathers of the forest acquisition policy of the 
federal government and was among the first to recog¬ 
nize the need for forest research in this country. He 
planted one of the first commercial stands of long- 
leaf pine in North Carolina and discovered the secret 
of its successful transplantation. He is credited with 
introducing the modern cupping system in the Ameri¬ 
can naval stores industry. 

A bibliography of Ashots scientific papers compiled 
by the writer covers 16G titles. He wrote extensively 
on systematic botany, logging costs, profitable forest 
management, land acquisition for conservation pur¬ 
poses, forest influences and forest types. One of the 
last papers he issued was a monograph of the genus 
Polycodium. 

Ashe was an indefatigable observer, collector and 
annotator of plants. He published 510 new names in 
35 genera. His taxonomic interests were (aside from 
hia early papers in Asarum and Panicxnn) largely 
in connection with woody plants of the Southeast; 86 
per oentf of his botanical novelties are in the five 
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familiw Bosooeae (inclnding Malaceae); Ericaceae 
(including Vaceiniaceae), Juglandaceaef Eagaoeae and 
Poaoeao. 

Ashe was a quiet and retiring man, a hard worker, 
utilising his personal time largely in study and writ¬ 
ing; he was keenly observant, markedly original and 
independent, with a fine sense of humor, and with 
high standards of thought and conduct. 

William A. Datton 
RECENT DEATHS 

Dr. William W. Keen, emeritus professor of sur¬ 
gery at Jeiferson Medical College, Philadelphia, died 
on June 7 at the age of ninety-five years. 

Dr, Nathan Augustus Cobb, of the Bureau of 
Plant Industry of the Department of Agriculture, 
died on June 4 at the age of seventy-three years. 

Da. Virgil Coblentz, of Philadelphia, formerly 
professor of chemistry in the New York College of 
Pharmacy and chief chemist of E. R. Squibb and 
Sons, died suddenly on June 10. He was seventy-six 
years old. 

Edwin Julius Bartlett, professor emeritus of 
chemistry at Dartmouth College, died on June 10 at 
the age of eighty-one years. 

Herbert Parlin Johnson, formerly assistant pro¬ 
fessor of zoology in the University of California and 
associate professor of bacteriology in the School of 
Medicine at St. Louis University, died suddenly on 
April 29 at the age of sixty-eight years. 

The death is announced on May 29 of Dr. Cuthbert 


Oi7kty« London natoratiit, oxplom and eaqperi in 
tropied diseases. He was sixty^«ight yean old. 

Misfi Kora E. Dalbet, associate professor qf bot¬ 
any, Kansas State College of Agriculture and Applied 
Sciences, who was carrying on special work in cytol^ 
ogy while on leave of abisenoe, died at Merritt Hos¬ 
pital, Oakland, California, on May 2^ Miss Dalbey 
received her bacheloris and master’s degrees from the 
University of Kansas. She has been at Kansas State 
College since 1918. 

A cx>brb8pondbkt writes: ^Anthony Spuler, asso¬ 
ciate entomologist of the Washington Agrienltural 
Experiment Station, State College of Washington, 
Pullman, and Mrs. Spuler were drowned at. Lake 
Wenatchee, Washington, on Memorial Day when their 
small motor boat capsized in a storm. Mr. Spuler re¬ 
ceived his baohelor’e degree in zoology in 1917 and his 
master’s degree in 1910 from the State College of 
Washington, and has been a member of the teaching 
and ^periment station staff of that institution since 
his graduation. He was best known for his work in 
devrioping the use of moth traps as an indicator of 
the time to spray for codling moth control and for 
his research on oil sprays and other insecticides. 
Many of the results obtained in bis investigations are 
the bases of established orchard practices in the Pn- 
•eifle Northwest.” 

Nature records the deaths of B. H. Adic, formerly 
secretary of the School of Agriculture, University of 
Cambridge, and tbe Hon. Mrs, Huia Onslow (Muriel 
Wheldalc Onslow), university lecturer in plant bio¬ 
chemistry in tbe University of Cambridge. 


SCIENTIFIC EVENTS 


GIFTS TO THE BRITISH NATURAL 
HISTORY MUSEUM 

Among the important acquisitions made by the 
Trustees of tbe British Museum (Natural History) 
and reported in the London Times are two consider¬ 
able gifts from Mr. A. S. Vernay. 

Some 60 mammals and 590 birds obtained by tbe 
Vernay-Long expedition to the Kalahari Desert in 
1930 have been presented by him, together with 264 
flowering plants and ferns from the some region. 
The mammals include specimens of 11 forms de¬ 
scribed in South Africa as new to science, and the 
plant collectionB, from an area poor in flora and im¬ 
perfectly known, make a welcome addition to the 
small representation hitherto possessed by the mu¬ 
seum. second gift from Mr. Vernay consists of 
184 mammals, 29 reptiles, 34 fishes and 500 bntterflies 
obtained by Captain Berestord Holloway, who aocom- 
panied the donor on his reeent expedition to'the Ma¬ 
lay peninsala. 


Other zoological gifts include 70 big-game trophies 
from India and Africa presented by Sir Richard 
Dane, and a collection made by Dr. E. B. Worthing^ 
ton during the Cambridge University expedition to 
the East African Lakes. In this are included 102 rep¬ 
tiles and amphibians, 900 fishes (inelnding about flO 
new species), and many moUusos and other inverte*' 
brates. 

A gift to the Department of Botany is the BritUb 
herbarium of the late Dr. John Thomaa L^win Bo*:- 
wdl (1622^), presented by Mr, P, J. Hanbmy; 
This heriiarium comprises about 20,000 sheets of we8« 
mounted plants, contained in 14 mahogany ealdiieiSf 
Bosw^ was the editor of the monumental thhrd edi¬ 
tion of the ^ngUsh Botany,” and was long oono^e^ 
with tbe Botenieat Bwftapge Club as dietribiitor, 
accureay and deti^ of his dewriptkmi 
upon the material in this eolIeetiol^ wUdfc 
intact by the wirii of tbe donor, who ptmohaMd 
Bbima’e daaih. A eoUeethm qf m ; 
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plants hBB been bongbt for the department of botany, 
and the department of geology has bought a speci¬ 
men of the teeth of the extinct shark Edestus from 
the Devonian rooks of Rhenish Prussia. 

Samples of volcanic dust which fell after the recent 
eruptions in the Andes have been presented to the 
department of minerals by the proprietors of The 
Times and by lifessTs. H. W. Nelson, Limited Pro¬ 
fessor G. Vibert Douglas has collected and presented 
a large series of rocks illustrating the geology and 
mineralization of several mines in the “copper belt” 
of Northern Rhodesia and Katanga, and purchase has 
been made of a series of exceptionally fine crystals 
from the Tsumeb copper mines in Southwest Africa. 
Copper, zinc and lead minerals are represented— 
among them oerussite, anglesiie, ohessylite, smithsonite 
and mimetite. 

THE ENGINEERING SOCIETIES LIBRARY 

The Engineering Societies Library, New York, re¬ 
ports that, for the first time since the depression be¬ 
gan, inquiries are falling off. Geagraphically, the 
decrease is uniform, indicating a lessening of in¬ 
dustrial and enginemng effort in all nations. 

Library readers, however, continue to increase. 
They were ten per cent, more numerous in 1931 than 
in 1930, and they are still multiplying, according to 
Director Harrison W. Graver. The present economic 
situation, while slowing up the quest of industry for 
technical knowledge bearing upon problems of de¬ 
velopment, has stimulated the individual engineer to 
greater intelleotual effort. 

Jobless engineers and scientific men, according to 
Mr. Graver, are likely, in the long run, to profit by 
their enforced leisure for, during the era of pros¬ 
perity which came to an end in 1939, they were so 
immersed in the practical aspects of the tasks that 
they had little opportunity to keep abreast of engi¬ 
neering advances in other than their own specialized 
fi^ds. Hence, it is believed, one result of the eco¬ 
nomic recession will be a broadening of the outlook 
of the professional engineer in all countries. 

“Not until recently,” Mr. Graver said, “did the 
depzesidon affect us at all. Last year nearly 60,000 
requests to supply teehuioal information, a record 
number, were reoeived. This represents a gain of 
several thousand over the previous year. But now, 
the ihiiap in industrial operations is being reflected 
M a ^minisbed demand for investigating service at 
thebtery. 

Itequests for facts, nevertbeless, are coining from 
prcttticaily Cfwiiy countty and from every state in the 
They ebver almost the entire range of engi- 
to Julian A. Sohon, chief bibUog- 


Soviet Russia, Mr. Sohon said, frequently asks for 
technioal advice through the office of the Amtorg in 
New York. American engineers working in Russia 
also write for assistance from time to time. 

The New Zealand Government is another conspicu¬ 
ous source of queries, particularly with respect to 
public works. Many Swedish engineers also turn to 
the library, which, despite the low ebb of engineering 
activity, is developing its facilities in preparation for 
a great industrial era which, engineers believe, lies 
ahead. 

The library is the largest strictly engineering li¬ 
brary in America, and probably in the world. It now 
contains 128,000 volumes, 6,000 pamphlets, 6,321 
maps and 3,872 searches- Alien S, Miller, of New 
York, is chairman of the Library Board for 1932. 

FIELD CONFERENCE OF PENNSYLVANIA 
GEOLOGISTS 

The second annual field conference of Pennsylvania 
geologists was held in the Lehigh Valley on May 28, 
29 and 30, the geology departments of Lehigh Univer¬ 
sity and Lafayette College acting as hosts. Especial 
mention should be made of the efficient manner in 
which the trips were planned and carried out, thanks 
to the able work of the committee in charge, consist¬ 
ing of D. Fraser, A. H. Fretz, B. L. Miller and L. 
Whitcomb, of Lehigh, and C. K. Cabeen, H. A. I tier, 
H. Koerner and F. Ward, of Lafayette, About 75 
members and guests from outside Pennsylvania regis¬ 
tered at Markle Hall, Lafayette College, 

On the afternoon of Saturday, May 28, two field 
trips wore offered simultaneously, the visitors choos¬ 
ing between them. Trip No. 1, under Professor liter, 
of Lafayette, covered the three members of the Trias- 
sio System exposed along the Delaware below Easton, 
the well-known “Ringing Rooks” and certain expo¬ 
sures of the Cambrian and Pre-Cambrian. Trip No. 2 
visited the cement and slate belts of the Lehigh Vol- 
1^, including quarries and mills, and proved of 
unusual interest to the non-metallio economic geolo- 
gista. It was in charge of Dr. B. L. Miller, of Lehigh 
University. The Saturday activities finished with an 
infonnal dinner at Easton. President W. R. Lcfwis 
extended a weleome from Lafayette College, and 
various membezs spoke very briefly upon the local 
geolpgy. During a short busineBs session the by-lana 
drawn up by eominittee were adopted. These included 
the appointment of a permanent secretary-treasurer, 
who mtut be a memb^ of the Pennsylvania State 
Geqlogioal Survey. Dr. Bradford Willard was se¬ 
lected for this podtion. 

4lie Sunday, May trip was attended by the 
entire assembly. Tim party left £Um(on by antonurt^ 
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and proceeded up the Delaware Valley to the Water 
Dapf thence to Stroudsburg, crossed to the Lehigh 
River, and thence traveled south to Bethlehem. The 
trip included visits to exposures of most of the for¬ 
mations from the Pre-Cambrian through the Upper 
Devonian beside Pleistocene deposits and various eco¬ 
nomic features such us cement, slate and metallic 
paint ore. The excursion was successively led by 
Professor Freeman Ward, of liufayette, Dr. Brad¬ 
ford Willard, of the State Survey, Professor Prank 
Swartz, of Pennsylvania State College, and Dr. B. 
L. Miller, of Lehigh University. At Bethlehem din¬ 
ner was served at the Hotel Bethlehem and was fol¬ 
lowed by a welcome from President C. K. Richards, 
of Lehigh, after which Professor II, Ries, Cornell, 
spoke briefly. 

On the thirtieth the conference ended in the mem¬ 
bers and guests selecting one of three trips. The 
first under Dr. B. L. Miller, of Lehigh, was largely 
devoted to metallic economic geology in that visits 
were made to abandoned iron pits and the old zinc 
mines of the Sauoon Valley south of Bethlehem. The 
second trip, conducted by Professor Freeman Ward, 
of Lafayette, was devoted to a study of the glacial 
deposits, chiefly with a view of observing the differ¬ 
ences between and the interrelations of the Illinoian 
and Wisconsin drifts. Those who selected the third 
trip were led by Dr. Lawrence Whitcomb, of Lehigh, 
to Spitzeiiberg, a conical hill near Lonhartsville, 
some thirty miles west of Bethlehem. The purpose of 
this visit was to inspect the peculiar limestone cx)n- 
glomerate which re^ts upon the Ordovician shale neai’ 
the crest of the hill. 

It is planned to hold the annual meeting of the con¬ 
ference for 1933 at Harrisburg as guests of the Penn¬ 
sylvania Topographic and G<H)logic Survey, This is 
scheduled tentatively for the last week-end in May 
and will cover the Silurian-Devonian-Mississippian 
sections of the Susquehanna and Juniata Valleys, the 
Triossic and pre-Silurian Paleozoics between Harris¬ 
burg and York, including a visit to the Cornwall 
Iron Mines, and the river terraces, the peneplancs, 
and other physiographic features of the neighborhood. 

Beadpobd Willakd, 

S ecretary-Treasurer 


THE NEANDERTAL RACE IN PALESTINE 

The discovery during the first two weeks in May of 
seven skeletons of the Neandertal race is destined to 
throw a flood of light on that particular species of 
fossil man. The specimens hitherto found in Europe 
have been so few and fragmentary that there was 
little evidence to suggest that the race or species 
might include a number of varieties. The first inti¬ 
mation of marked variation came with the discovery 
of the skull at Broken Hill, Rhodesia, some ten years 
ago. In 1026 Turville-Petre found a portion of the 
cranial cap of a Neandertal skull in the Cave of the 
Robbers near the Sea of Galilee. But the fragment 
being small (frontal and one cheek bone) gave no 
indication of variation from the European type. 

The seven individuals just found in the Cave of the 
Kids near Haifa by Theodore D. McCown, field rep¬ 
resentative of the American School of Prehistoric Re¬ 
search and in charge of the joint excavations of the 
American and British Schools, will, on account of their 
relative completeness, throw new light not only on the 
species as a whole, but also point to a Palestinian 
variety of the Neandertal species. A tracing just re¬ 
ceived of one of the best preserved adult skulls shows 
that the latter agrees with the European type in the 
marks of a powerful ramsculature, massive brow 
ridges, taurodont dentition and prognathism. But the 
prognathism is confined largely to the upper jaw and 
the dentition. The chin can scarcely be called reced¬ 
ing and the frontal and parietal portions of the skull 
are more highly developed than in the known Euro¬ 
pean examples. 

It is especially fortunate that these seven skeletons, 
as well as that of a Neandertal child found (also by 
McCown) in the same cave one year ago, were all 
in situ and associated with industrial remains of the 
Moustcrian Epoch. McCown states that one of the 
adult skeletons was found clasping to his breast a 
huge jaw of the wild boar. 

The skeletons were lying near the bedrock and in 
a stony matrix, McCown is bending every effort to 
remove them safely from the deposit and ship them to 
London in time for exhibition at the International 
Congress of Prehistoric and Protohistoric Sciences 
which meets from August 1 to 6. 

Gboeob Grant MaoCuedy 


SCIENTIFIC NOTES AND NEWS 


Thb preliminary program of the meeting 9 f the 
American AaBociation for the Advancement of Sdence, 
to be held at Syraense, New York, from June 20 to 
25, was published in the issue of Soikitob for May 27. 
Some seventeen associated soientiflo societies will meet 
with the association. The first general session, fol¬ 


lowed by a reception, will be held on the evening of 
Monday, June 20, under the prerideney of Dr. Jdu 
J. Abel, professor of pharmacology, emeritus, at the 
Johns Hopkins University. Dr. Edward L, Thorn¬ 
dike, professor of educational psychology at Teachars 
College Columbia University, will the address. 
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The first meeting of the oouneil will bo held at 0 
o^clock on Tuesday morning. As has been noted in 
the preliminary announcement, there will be a full 
program of symposia and general addresses with 
special opportunities for excursions and field trips. 

New York UNiVBmsiTT conferi’ed at its graduation 
exercises the doctorate of science on Dr. William H. 
Welch, professor emeritus of the history of medicine 
at the Johns Hopkins University, who was from 1879 
to 1884 professor of pathological anatomy and gen¬ 
eral pathology in the New York University and Belk*- 
vue Hospital Medical College. 

TirE University of Wiirzburg, at the three hundred 
and fiftieth anniversary of its foundation on May 2, 
conferred the degree of doctor of medicine honoris 
causa on Dr. Francis G. Benedict, director of the 
Nutrition Ijaboratory of the Carnegie Institution of 
Washington. 

The honorary degree of doctor of science was con¬ 
ferred on June 1C by George Washington University 
on Dr. Frederick Parker Gay, head of the depart¬ 
ment of bacteriology in the College of Physicians and 
Surgeons of Columbia University; on Dr. George 
Can by Robinson, director of the New York Hos¬ 
pital and Cornell Medical Association, and on Dr. 
Alan Mason Chesney, dean of the Johns Hopkins 
University School of Medicine. 

The degree of doctor of science will be conferred 
on Dr. Walter C. Mendenhall, director of the U. S. 
Geological Survey, by the University of Wisconsin, 
on June 20. 

At the seventy-seventh annual commencement of 
the Polytechnic Institute of Brooklyn the honorary 
doctorate in scienco was conferred upon Dr. Moses 
Gomberg, chairman of the department of chemistry 
at the University of Michigan, and on Professor 
Irving Wetherbee Fay, of the institute, who becomes 
professor emeritus of chemistry after thirty-five years 
of service at the college. 

The staffs of the College of Engineering and the 
Engineering Experiment Station of the University 
of Illinois gave a dinner on May 25 in celebration of 
a decade of progress of the College of Engineering 
under the guidance of Dr. Milo S. Ketchum as dean 
of the College of Engineering and director of the 
Engineering Experiment Station. Short addresses 
were made by Dr. A. N. Talbot, Assistant Dean H. H. 
Jordan and Professor W. C. Huntington. Professor 
C. Willard presented an illuminated parchment to 
bean Ketchum on behalf of the members of the staffs 
of tbe College of Engineering and the Engineering 
Eixperiiment Station. Dean Ketchum made a brief 
response. The parchment contabed the following 


note of appreciation: “The staffs of the College of 
Engineering and the Engineering Experiment Station 
of the University of Illinois upon the completion of a 
decade of service by Milo Smith Ketchum as dean and 
director unite in expressing to him their appreciation 
of his able guidance and leadership in the affairs of 
the college and station during the ten years and in 
wishing him every success in the yeai^s that are to 
come.” 

The Society for Experimental Biology and Medi¬ 
cine at its recent annual meeting elected tlio following 
officers: President, A. R. Dochez; Vice-president, E. 
L. Opie; Secretary-Treasurer, A. J. Goidforb; Coun¬ 
cil, W. B. Cannon, A. E. Cohn, L. J. Cole, W. 0, 
Fenn, M. S. Fleisher, W. H. Harris, W. J. MacNeal, 
W. Ophuls, W. J. V. Osterhout, W. W. Palmer, S. W. 
Ranson, F. R. Sabin, F. H. Scott, R. W. Scott, C. M. 
Van Allen and E. Witschi. 

Dr. George W. Bachhak lias been appointed di¬ 
rector of the School of Tropical Medicine, San Juan, 
Puerto Rico. The school is under the auspices of Co¬ 
lumbia University. Dr. Bachman, who has been act¬ 
ing director of the school for the last year, succeeds 
Dr. Earl B. McKinley, who resigned to become dean 
of the George Washington University School of Medi¬ 
cine. Dr. Bachman was also promoted from associate 
professor to be full professor of parasitology. 

Dr. James W. Gtxiver, who has been on leave of 
absence from the University of Michigan, and who has 
been president of the Teachers Insurance and An¬ 
nuity Association of America, has resigned from his 
position in the association and will resume his pro¬ 
fessorship of mathematics at the University of Mich¬ 
igan beginning with the coming academic year. 

Professor R. S. Seton, head of the department of 
agriculture of the University of Leeds, retires at the 
end of the academic year. 

The Committee on Scientific Research of the Amer¬ 
ican Medical Association has given to Dr. Daniel A. 
McGinty, of the department of physiology, Emory 
University Medical School, a grant for the continua¬ 
tion of studies on the coronary circulation. Two pre¬ 
vious grants for similar work have been given to Dr. 
McGinty by the committee. 

The Barnard Free Skin and Cancer Hospital, St, 
Louis, has been awarded a grant by the American 
Medical Association, for a study of the problem “The 
Potential Infiltrative Nature of the Virus of Warts” 
to be carried out under the direction of Dr. M. G. 
Seelig. 

Curator Prakk C. Baker, of the Museum of Nat¬ 
ural History, University of Illinois, will continue his 
studies of the pulmonate fauna of the state of Illmois, 
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begun last summer, for the State Natural History 
Survey of Illinois. He will be assisted by Mr. Dale 
Poster, graduate student in zoology of the university. 
Particular attention will be given to the valley of the 
Mississippi River, which will be surveyed from Jo 
Davies County to southern Illinois. 

Me. Seido Endo, instructor in geology at Tohoku 
Imperial University, Sendai, Japan, is spending the 
next two years in paleobotanical studies with Pro¬ 
fessor E. W. Berry at the Johns Hopkins University. 

De. W. MoKim Marriott, dean and professor of 
pediatrics, Washington University School of Medi¬ 
cine, St. Don is, will be the lecturer at the University 
of California Medical School for the year 1932-1933. 
Dr. Marriott, who will be at the medical school early 
in the fall of this year, will conduct lectures and 
clinics. 

Dr. Rudolph Matas, emeritus professor of sur¬ 
gery, Tulane University of Louisiana School of Medi¬ 
cine, New Orleans, delivered the sixth annual Donald 
C. Balfour Lecture at the University of Toronto Fac¬ 
ulty of Medicine, on “The Story of Postoperative 
Pulmonary Embolism before and after Lister.” The 
date was the one hundred and fifth anniversary of the 
birth of Lord Lister. 

The Herbert Spencer lecturer for this year was 
Dr. Ronald Aylmer Fisher. The lecture was given on 
June 8 under the title of ‘*The Social Selection of 
Human Fertility.” 

Pbofessob C. U. Aeieks Kapfers delivered the 
David Fcrrier Lecture at the Royal Society on June 2, 
taking as his subject ^^Some Correlations between the 
Brain and the Skull.” 

Professor Weenkr Heisenberg, of Leipzig, Pro¬ 
fessor George Gamow, of Leningrad, and Professors 
Samuel A. Goudsmit and David M. Dennison, of the 
University of Michigan, will participate in the fifth 
Symposium on Theoretical Physics to be given at 
the University of Michigan during the summer ses¬ 
sion, June 27 to August 19. The lectures by Pro¬ 
fessors Gamow, Goudsmit and Dennison will begin on 
the opening day of the session, June 27. Due to the 
fact that Professor Heisenberg will be detained in 
Leipzig on account of official duties at the university 
his lectures will not begin until Monday, July 11. 

The thirty-fifth annual meeting of the American 
Society for Testing Materials will be held in Atlantic 
City from June 20 to 24. On Tuesday, June 21, sym¬ 
posia will be held on ^^Textile Materials” and on ^‘Steel 
Castings.” On Wednesday sessionB will be devoted to 
steel, magnetics and insulating materials. The seventh 
Edgar Marburg Lecture, ‘^Fundamentals in the Prob¬ 


lem of Sesistanoe to Deterioration,” will be i^ven on 
Wednesday afternoon by Professor Hugh S. Taylor, 
of Princeton University. Sessions will be held on 
Thursday for disenasion of the effects of temperature 
on metals, timber, coal, paving and waterproofing 
materials and corrosion and fatigue of metals. On 
Friday programs will be held devoted to cement, 
lime, g^ypsum, ceramics, non-ferrous metals, concrete 
and building stones. 

Sigma Pi Sigma, the honorary physics fraternity, 
installed its twenty-fourth chapter at Miami Univer¬ 
sity, Oxford, Ohio, on June 4. The chapter is desig¬ 
nated the Omega chapter. The charter group was 
composed of about twenty undergraduates, graduate 
students and faculty members, including Dr. R, L. 
Edwards, head of the department of physios. Dr. 
Marsh W, White, of the department of physics at the 
Pennsylvania State College and executive secretary 
of the fraternity, was the installing officer. At an 
open meeting of the chapter following the installation 
dinner Dr. White gave an address on “Nuclear 
Physics.” » 

The section of geology of the Ohio Academy of 
Science held its annual spring field excursion on May 
28 and 29, in southern Ohio, devoting attention ex¬ 
clusively to the physiography of the region, especially 
the drainage changes since preglacial time. The 
Tcays Valley and its tributaries were examined in the 
area between Portsmouth and Athens, and the rela¬ 
tions between the Teays, Deep and present stages were 
observed. Twenty members, guided by Wilber Stout, 
state geologist of Ohio, constituted the party. 

The one hundredth anniversary of the founding of 
the British Medical Association will be celebrated at 
the annual Session in London from July 21 to 30. 
The annual representative meeting will be held on 
July 21 and the three following we^ days, while the 
scientific sections will meet on July 27, 28 and 29. 
The annual genial meeting will be held on July 23, 
at the British Medical Association House in Londem. 

In opening the new reading rooms at the Institute 
of Physios, London, on May 24, Lord Rutherford, the 
president, explained that they were provided to g^ve 
greater opportunities to the members of the institute 
and its participating goeieties. Through the coopera¬ 
tion of the Physical and Optical Societies and the 
other participating societies, a large numb^ of bo<^ 
and periodicals had been provided. Ihe in^tioki 
was to gather together a small library of tei^l^oke 
and reference books, and the nudeus of 1^ 

brary already existed. At the ammil 
ing hdd afterwe^^ I^rd BnthciTcxd^ 
hpiaritable progress had been mede in the 
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ginee fotmdbiiQn of the iiutitota He considered 
that tbe ihistitate could justly oloiin come of the credit 
for the growing recognition of the value of applied 
phynoor and he nzged physidats of every type to 
regard it os a duty to join the institute. Lord 
Itutherford was reelected president^ Sir Frank Dyson 
and Sir William Bragg were elected honorary fellows. 

WiLLiAU H. Donker^ of Villanova, retired steel 
manufacturer of Pittsburgh, has been elected presi¬ 
dent of the newly established International Cancer lie- 
search Foundation. Mr, Donner, it is understood, has 
placed at the disposal of the foundation cash and 
securities on the basis of present values amounting to 
$2,000,000. This was set aside by Mr. Donner as a 
trust in 1029 on the death of his son, Joseph W. Don¬ 
ner. Arthur Morton, president of the Pennsylvania 
Hospital, Philadelphia, is the vice-president of the 
foundation. The directors are: Thomas S. Gatos, 
president of the University of Pennsylvania; Edward 
R. Weidlein, of the Mellon Institute for Industrial 
Research, Pittsburgh, and former United States Sen¬ 
ator George Wharton Pepper. In addition to the di¬ 
rectors who will administer the foundation, there will 
be a board of advisory trustees to be selected from 
among distinguished citizens and scientific men in 
all parts of the world. They will advise on the selec¬ 
tion of the most promising research problems and in¬ 
vestigators and decide where the foundation's money 
can be ejpended most efficiently. The foundation, it 
was stated, is interested primarily in securing results 
by assisting qualified investigators, and money will 
not be spent on bnildings. The foundation stipulates 
that not more than 36 per cent, of its income shall be 
allotted to one institution, not more than 60 to 65 
per cent within the United States, and not less than 
36 nor more than 60 per cent, outside the United 
States. 

Okx of Audubon’s three largest and finest can- 
vaeea, an oil painting of “Black Cocks” on a grouse 
moor, has been presented to the Harvard Museum by 
John Eliot Thayer. Mr. Thayer has recently given 
the musenm his collection of birds’ eggs and nests. 
The painting was done by Audubon in 1827 while he 
was on a visit to Scotland. It was painted for a Scot¬ 
tish nobleman whose family sold it some years ago to 
Mr. Thayer. The canvas is about six by nine feet and 
has the qualities of an eighteenth century landscape. 

Tsa Carnegie Corporation has made an appropria¬ 
tion of $10,060 toward the maintenanoe of the library 
ot the Medical College of Virginia, which will this 
finttiher be housed in a new building. Adjoining the 
new lihraiy of the qoUcge the Richmond Academy of 
Kedhniih its home and library. This will 

waller collection of rare first 


editions, engravings, silhouettes, medical curios, etc. 
The headquarters of the Medical Soriety of Virginia 
will also be in the Academy of Medicine building. 

An offer to pay at the rate of £6,000 a year from 
July 31, 1932, to July 31, 1033, for the maintenance 
of an Imperial Forestry Institute in Oxford has been 
made by the Forestry Commission and the Secretary 
of State for the Colonies. The only condition is that 
the university shall make a contribution to the De¬ 
partment of Forestrj' for the same period at a rate 
not exceeding £288 a year, in addition to the contribu¬ 
tion which was current on March 18, 1924. 

The annual report of the Royal Society for the 
Protection of Birds, aocording to the London Times, 
refers to the need for protection for insectivorous 
migratory birds, in their nesting homes, in lands 
where they winter, and on passage. The report says 
that the dramatic rescue of migrating swallows and 
martins by Austrian and Hungarian animal-protec¬ 
tion societies during the sudden snows in the autumn 
of 1931, and their transportation by aeroplane to 
warmer lands, threw for a few weeks a floodlight on 
the subject of migration, and should suggest a sequel 
more practical than an ephemeral story and photo¬ 
graph. It should spur on investigation into the 
value of migratory birds and stimulate rational pro¬ 
tection, Reported greetings accorded the swallows in 
Venice contrast oddly, however, with familiar ac¬ 
counts of migrants netted by the roccoli and dished 
up at restaurants, swallows taken at their roosts for 
millinery, martins’ nests knocked down to inculcate 
tidiness in paper-littered streets. It is stated that 
the most notable protection afforded migrating birds 
at present lies in the bird-nests and perches at six 
lighthouses on migration routes, provided by the 
society in cooperation with Trinity House. With 
regard to oil pollution, it is urged that international 
action can alone remedy an evil for which ships of 
all nations are responsible. 

The Geegraphicckl Journal, London, has received 
through the agency of the High Commissioner for 
Canada the final figures of population by provinoea 
amved at through the census taken on 31 May-1 
June 1931 by the Dominion Bureau of Statistics. A 
comparison with the figures for 1921 shows that the 
total population is 10,374,196, an increase of over 
1,500,000 over 1921; and all the provinces, except 
four, show percentage increases varying from 6 to 30 
per cent. The very small population of Yukon Ter¬ 
ritory has grown by seventy-three persons, but Prince 
Edward Island, Nova Beotia and the Nortb-Wect 
Tenritoidee all register a decrease, in the last ease of 
more than 10 per emit. Quebec has the largest na^ 
meriool ihcreaae (513,056), closely followed by On*' 
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tario with 498,021; a drop of about 11,000 is recorded 
by Nova Scotia* 

Thr Alliance natianale pour Taccroisaement de la 
population fran^aise, in a study it has recently pub¬ 
lished on the vital statistics of France for 1931, points 
out, accorditij^ to the Paris correspondent of the 
Journal of the American Medical Association, that the 
birth rate fell off sharply toward the close of the 
year. A comparison of the birth rate for the corre¬ 
sponding quarters of 1930 and 1931 shows the follow¬ 
ing differences; first quarter, increase 937 j second 
quarter, decrease 3,537; third quarter, decrease 4,907; 
ftmrth quarter, decrease 11,155; for the entire year, 
decrease 18,662. The number of marriages, further¬ 
more, having diminished by more than 16,000 it is to 
be feared that the reduction in the number of births 
may be still greater in 1932. If one notes that, of 
the 730,000 births in 1931, 65,000 were of children of 
foreigners, whereas, of the 680,000 deaths, there were 
only 30,000 deaths of foreigners, it will be seen that 
the French excess of births over deaths in 1931 was 
only 26,000. This small excess runs the risk of being 
transformed next year into a permanent deficit unless 
something energetic is done to promote a better birth 


rate. Finally, since the number of emigrants in 1931 
exceeded the number of immigrants by more than 
25,000, the population of France has in reality di¬ 
minished, the first time that that has happened since 
the war. 

A 6,000-ACitE experimental forest, to be used as a 
“laboratory” for forestry experiments and research, 
has been established in the Lassen National Forest in 
California. The tract contains over 3,000 acres of 
red and white fir timberland on which both mature 
and small trees are available for future experiments 
in forestry methods of timber cutting, logging and 
slash disposal. One fifth of the area is covered with 
brush fields, the result of repeated fires. Here re¬ 
forestation will bo undertaken by the planting of 
stock grown at the Forest Service nursery at Suaan- 
ville, in order to convert those brush fields into com¬ 
mercial forest. Later, one or more portions of the 
experimental forest will be selected and designated as 
“natural forests” and will be left unmolested for the 
purposes of scientific study. The Swayne Mountain 
Experimental Forest, the first to be established in 
California, will be under the supervision of the Cali¬ 
fornia Experiment Station of the Forest. 


DISCUSSION 


PHYSIOGRAPHY AND THE DYNAMIC 
CYCLE 

Introduction 

In an article in Science and in other recent papers 
Waldo 8. Glock^ has presented theoretical discus¬ 
sions of several aspects of the physiography of the 
lands. Contributions to the theory of a relatively 
new subject are especially welcome, for whether or 
not they lead to definitive conclusions they incite 
students to more careful reflection on fundamental 
principles of their science. 

Glock suggests the division of physiography into 
two phases, an active or dynamic phase which he 
would call geo<iynamics, and a static or passive phase, 
called geomorphology. “Physiography may be ap¬ 
proached from a purely dynamic view-point.” Ac¬ 
cordingly he discusses a “dynamic cycle” supposed to 
be measurably independent of and in any case dif¬ 
ferent from the ^'geographic cycle.” 

The “dynamic cycle of stream systems" is contra.sted 
with the “geographic cy^cle” of landforms. “A stream 
is never young, never mature, and never old in a 
strictly dynamic sense, for the processes, although 

1 Waldo 8. Glock, "Dual Nature of Physiography," 
SoiBNOE, n. s. 72, pp, 3-5, 1930; "The Development of 
Drainage Systems and the Dynamic Cycle," Ohio Jour. 
dei. 81, pp. 809-334, 1931; "The Development of Drain¬ 
age Systems: A Synoptic View," The Oeogr. Bev., 21, 
pp. 470^82, 1931. 


they vary in intensity, vary little if at all in quality.” 
In the dynamic cycle streams first pass through a 
phase of extension, “a time of conquest and minute 
invasion”; later through a phase of integration, “a 
time of withdrawal and consolidation,” in which tribu¬ 
taries are eliminated “until merely a skeletonised 
framework remains to care for drainage.” These two 
phases are not necessarily distinct but may overlap, 
at least locally. 

Geomorphology is regarded as static or passive, and 
“is concerned with the details of surface configuration 
expressed first by the origin of that form and second 
by the influence of lithology and rock structure. The 
method of origin has interest only because it explains 
and rationalizes important lineaments in the com¬ 
position of the landscape.” The geographic cycle 
“stands out as the quintessence of geomorphologioal 
description.” 

What is PHTSiooBAPHxt 

In 1869 Huxley delivered a series of twelve lectures 
on natural phenomena under the auspices of the Lon¬ 
don Institution. To distinguish hie eubjeot from the 
elementary works on physical geography of his day he 
borrowed the term “physiography” which had long 
been applied, in a different sense^ to a departmeictt 
of mineralogy. The lectures were pnhliahed in 1B7B 
under the title 'Thysiography, an Introdoetion to the 
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Study of Nature.^ While no attempt was mode to 
present a complete or balanced treatise, we find cliap> 
tors on the fi^re of the earth, its movements, and 
the sun; on the atmosphere, rain and dew, snow and 
ice, and evaporation; on the sea and its work, coral 
land, and the distribution of land and water; and 
on the land and land waters, earthquakes and vol¬ 
canoes. Huxley did not present his chapters in the 
order given above, nor name the groupings of chap¬ 
ters actually employed; but it is clear that for him 
“physiography” m its newly adopted usage comprised 
the earth as a globe in the solar system, the atmos- 
I>here, the oceans and the lands. 

In the latter part of the nineteenth century the 
term “physiography” began widely to be substituted 
for physical geography, particularly for the more 
advanced study of physical geography, including 
everything commonly comprised by the double term. 
The litcjrature of this period contains frequent repeti¬ 
tions of the expression “physical geography, or 
physiography,” thus showing how fully the two terms 
were regarded as identical. As Davis^ wrote in 1902, 
“In recent years there has been a tendency to com¬ 
press the name (physical geography) into the single 
word ‘physiography' ”; and the content of the sub¬ 
ject he thus sets fortli: “The four chief divisions of 
physiography are the earth as a globe, the atmosphere, 
the oceans, and the lands.” 

This conception of the term “physiography” has 
endured to the present time, and of six general text¬ 
books on physiography before me, all but one treat 
the four standard subdivisions of the subject as 
enumerated above by Davis. The one exception treats 
three out of the four subdivisions. It is true that 
certain regional physiographies deal only with physi¬ 
ography of the lands or of the lands and the atmos¬ 
phere (especially climate). It is equally true that in 
America, where instruction in physiography hoe com¬ 
monly been given in departments of geology and 
where the physiography of the lands has been em¬ 
phasized as of particular interest to geological stu¬ 
dents, some geologists have come to think of physiog¬ 
raphy as relating only to the lands. But those ex¬ 
ceptions should not blind us to the fact that “physiog¬ 
raphy” has enjoyed wide-spread and long-established 
usage as a convenient term by which to denote the 
serious scientlBo study of man's physical environment 
in its fourfold character. Our dictionaries and 
enoyolopedias recognize this usage as the standard 
Une, and it is exceptional when one records the fact 
that the term is “limited by some to that branch of 
the subject dealing with the land.” 

M, Davis, “The Progress of Geography In the 
Sehd6ls,“ First Yea* Book National Society for tbe 
Study of Bducatiou, Part II, pp. 7*40, 1002. 


The four subdivisions of physiography have grown 
to dimensions justifying special names. The earth aa 
a globe is perhaps more often treated under the not 
wholly satisfactory terms “astronomical geography” 
or “mathematical geography,” than under more tech¬ 
nical but possibly more satisfactory names. Physiog¬ 
raphy of the atmosphere has become the modem 
meteorology and climatology. Physiography of the 
oceans is often called oceanography, or physical 
oceanography, to distinguish it from biologic aspects 
of the sea. For physiography of the lands the term 
geomorphology has gained wide usage here and 
abroad. 

It is with these general considerations in mind that 
the reader should weigh Glook’s suggestions regarding 
physiographic terminology and methods of physio¬ 
graphic study. Apparently Qlock would restrict the 
term “physiography” to physiography of the lands. 
Even when he employs the older term “physical 
geography” he tells us that “physical geography has 
a dual nature,” and divides it into two parts only 
just as he does physiography, with both its “active” 
atid “passive” phases relating to land surfaces. The 
readers must therefore consider llrst whether it is wise 
to restrict Urn term physiography to a single field, the 
lauds. If so, what name should one give to the unified 
advanced study of man's fourfold physical environ¬ 
ment, now commonly called physiography T 

Dynamic Geoj.ooy and Physiography 

As Glock points out, it is possible to study processes 
from the purely dynamic point of view, without tak¬ 
ing account of the resulting land forms. Such studies 
have long been prosecuted, and have usually been 
considered a part of dynamic geology. Undoubtedly 
much more remains to bo accomplished in this field. 
The only questions to be considered afe whether it is 
wise to classify those studies in dynamic geology as 
a branch of physiography of the lands; and, if so, as 
to whether this branch should be called “geodynamics” 
instead of “dynamic geology.” 1 1 the writer correctly 
understands Glock, there are no topics which would 
ordinarily be included in his geodynamics (where 
forms are not to be considered and where processes 
are to be viewed from the dynamic standpoint alone) 
which would not fall naturally and necessarily into 
the field of dynamic geology. Nor does geodynamios 
seem a less inclusive term than dynamic geology. If 
the two terms are eesontially synonymous, this par¬ 
ticular question is reduced to a choice between an 
older and a proposed newer usage. ^ 

On the more fundamental question as to whether 
purely dynamic geological studies should be classed 
as physiography, opinions may differ. Certainly 
some texts on physiography have so far emphasized 
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the etudy of forces as to leave only secondary and 
partial emphasis on the study of the resulting forms. 
Not a few physiographers have voiced the criticism 
that such works are really treatises on dynamic 
geology rather than on physiography. Such criticism 
reflects the prevailing tendency to consider studies of 
processes from the purely dynamic point of view as 
lying outside the fleld of physiographyi and to call 
such studies by the time-honored name *Mynamie 
geology.” 

Physioorapht or the Lands and Geomoephologt 

For most workers in the subject, “physiography of 
the lands” and “geomorphology” are synonymous 
terms. Neither term implies the study of processes 
of and for themselves, any more than either implies 
the study of geologic structures of and for themselves. 
Such studies are left to workers in the classic flelds of 
dynamic geology and structural geology. The physi¬ 
ographer (of the lands), or geomorphologist, does of 
course concern himself much with processes and 
structures, just as does the economic geologist, the 
stratigrapber and workers in other branches of 
geologic science. But he deals with both merely as 
factors in the evolution of land forms, which latter 
is the real object of his study. He touches lightly or 
leaves untouched many aspects of dynamic geology 
which are vitally important from the dynamic point 
of view, but which throw relatively little light on the 
evolution of the earth's surface features. So also in 
structural geology he is forced to pass by many fasci¬ 
nating questions which concern him less directly than 
other aspects of that field. 

In short, the geomorphologist recognizes the exis¬ 
tence and the importance of two vast fields, dynamic 
geology and structural geology, each well worth cul¬ 
tivating for itself alone, but each quite distinct in 
objectives, methods and in much of its subject matter, 
from his own field—physiography of the lands. From 
those neighboring fields he draws what he needs for 
the understanding of his special problems, just as he 
expects the dynamic geologist and the structural 
geologist to take from geomorphology everything 
which will help to elucidate their problraifl. But he 
does not forget that there is a real independence as 
well as an interdependence of the three fields of in¬ 
vestigation* 

TiOB NATCmB OF Gbomorphodoqt 

The content of geomorphology is reasonably well 
established, both by definition on the part of experts 
in the subject and by eommon usage of workers in 
the field. It comprises the study of the origin and 
evolution of the surface features of the earth in tezms 
of “structuze, process and stage.^' Of the three terms 
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of this trinity, eiaboriited by Devia in many oef his 
writings, gtructure is the only static or paasive ele¬ 
ment. The process is the active vitaliring factor with¬ 
out which there oould be no cyele of land-fom evolu¬ 
tion; and the stage of the cycle is a transitoiy phase 
of the ever-changing record of the extent to which 
the active process has operated. 

In a day when ihe only scientific geography was 
physical geography or physiography, nt was perhaps 
natural that the cycle of land-form evolution should 
be called “the geographic cyele.” To-day “geographic” 
has a very different connotation. Modem geographers 
may not agree as to the scope of their subject; but 
a large proportion of them define its essence, in one 
form or another, in terms of the relation of organic 
life to physical environment. The geographer thus 
puts emphasis not only upon life and its relations, but 
also upon physical environment as it is to-day. For 
him the physical environment may perhaps be said 
to represent the static or passive phase of his study. 
The cycle of land-form development is not “geo¬ 
graphic” in this modern sense of the term. It is 
“geomorphic,” however, and can perhaps best be 
called the geomorphic cycle. 

Since the geomorphologist is dealing, in terms of 
structure, process and stage, with ever-changing 
cycles of land-form evolution, his point of view can 
never be static or paasive. He studies the effects of 
geologic processes operating upon geologic structures 
throughout significant periods of geologic time. Only 
thus can he understand and interpret the evolution 
of the earth's surface features. Whether or not the 
dynamic geologist can afford to ignore surface foma 
in his dynamic studios, it would seem that the 
geomorphologist must always think in terms of 
progressive changes effected by dynaznie action. 

Douglas Johnson 

COLUMBU UnTTOSITT 

AN APPEAL TO ANTHROPOLOGISTS 

Availablb information on the color of the iris at 
birth is meager and inaoeorate. The popular generali¬ 
zation that “all white infants have blue eyes” is still 
widely quoted, although any obstetrieian, midwife or 
nurse who has noticed the irises of many new-born 
infante ean recall tiiat some are totally brown, some 
are blue-green and some are mixed b^wn and bine 
or blue-green* It is well known also that dutiiig fas- 
fancy signiSeaitt ehanges in ms eolonttion ee&wfy 
especially in those which are initially eome typejoi 
blue. No positive information seems to be annitable 
as to whether the initially brown irises dseetui^ 
and whether in the extiemes of kmA eaew 
eome finafiy some tgpa of bltte witti or witiMnSi^l^ 
brown jiattma (to strealu^ Seeks or riiaw 
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intg ftid pupil). Jtist bow rapidly the major <Aanges Light yellowish browa Light greenish blue 


in eoloratioB oeonr is unknown, although general 
opinion is to the effect tihat the color is at¬ 

tained some time between the first month and the 
first year of post-natal life. However, general ob¬ 
servation again suggests that throughout life marked 
changes occur. It is obvious that each of these fac¬ 
tors must be considered in any adequate evaluation 
of the ethnological significance of iris color, as well as 
in any detailed study on the inhentanoe of this charac¬ 
teristic. 

Through the cooperation of the department of 
obstetrics of the Johns Hopkins University, conditions 
favorable to the type of study just outlined have been 
placed at our disposal. Observations made so far 
present many new points of interest, which diverge 
from the commonly accepted opinions noted above. 
Moreover, problems have appeared which will call 
for a major series of investigations involving the co¬ 
operation of embryologists, oculists, ohemistB, physi¬ 
cists and others. By the end of the summer we hope 
to have a preliminary report ready, setting forth the 
import and complexity of the problem with the 
methods developed, and results of preliminary obser¬ 
vations. In the meantime, we wish to invite the co¬ 
operation of anthropologists who are stationed in, or 
who plan expeditions to various parts of the world, 
in obtaining data on the iris coloration at birth, and 
on changes daring the first year, for various stocks; 
especially those not available in the Eastern United 
States. Of special importance will be data on stocks 
which have been hybridized very little during recent 
times. 

One of our ultimate goals will be the development 
of a scale which is both reproducible and graduated 
in more adequate steps of hue, saturation and pattern 
than any existing scale; and we'are using methods 
by which our color standards can be specified in 
physical units; nevertheless, for present purposes, re¬ 
ports made in verbal terms will yield useful informa¬ 
tion. Descriptive terms such as those listed below, 
together with approximate descriptions of patterns 
due to intOTmiatures of oolor, are sofOioiently differ¬ 
entiating to indicate variatioaB of major importance. 
Such data ate admitted to be unreliable, but where 
so ttttie ia known, rough data are indispensable to 
the pUmning et aoeurate measurements. 

loUowiog color terms include many of the dif- 
fipMttitiomi of styes at birdi as so far observed, and 
aiw inuggeiked aa eosisiitiffing tbe basis of a scheme 
gly^ eonm uniformity of report for dif- 
Of irnime, qiidifying wor^ 
needie^^^ and when tie eye color falls 

additional terms will 

■ii)Si^#':be.'deed 


Dark yellowish brown Dork greenish blue 

Light reddish brown 

Dark reddish brown Uark purple 

Very dark brown Lavender 

Light blue Pale red 

Medium blue Euby red 

Dark blue Orange red 

Very dark blue 
Gray blue 

Special points to be noted are indicated by the 
following questions: 

(1) Is the iris of approximately a single color 
evenly diffused T 

(2) If the iris is a mosaic of two or more colors, 
what is the relative distribution and general charac¬ 
ter of the pattern; e.g,, does one color form a ring at 
the edge of the iris, or an irregular patch, or does 
it occur in flecks or streaks t What relative propor¬ 
tions of the iris are occupied by the various colors f 
An approximate description of the pattern would be 
desirable. 

(3) At birth is the iris cleared, or is there a hazy 
coat of slaty blue or other color uniformly distributed; 
or is part of the iris thus covered, part of it being 
cleared and having another color f How early does 
the hazy coat disappear and the iris become cleared, 
and what is its color at this time? 

(4) During the first few months do eyes which • 
initially are totally blue change to brown, and do in 
some cases eyes which initially are brown change to 
totally blue or a smaller oi'ea of brown? 

(5) What is the color of the sclerotic coat of the 
eye; is it *‘white” or is it bluish, brownish, etc.? 

Knight DtrNLAP 
W. C. BEASnET 

The Johns Hopkins Univeesity 

A FURTHER NOTE ON THE ANALYSIS OP 
ELECTROMYOGRAMS 
In a recent issue of Soiencb, Davis, Forbes and 
Garceau^ commented upon a method described by 
Travis and Hunter* for studying voltage-frequency 
relationships in action currents. Travis and Hunter 
may be criticized for not making clear certain points 
relative to the applicability of their method, but the 
method itself does not Appear to deserve the oritioism 
offered against it by Davis, Forbes and Garceau. 

In the main Travis and Hunter’s method is one for 
the treatment rather than for the elucidation of the 
origin and ultimate nature of action current poten¬ 
tials. It was designed to give an effective value 

* Paris, A. Forbes and L. Gareeau, ficnmct, April 

9 lU |9. Travis and T. A. Hunter, Boixnok, February 

im. 
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for either regularly or irregularly appearing action 
current waves. However, it does not assume that the 
waves originally produced were made up of the 
frequencies revealed by the electrical analysis. The 
method appears to be an improvement over the prac¬ 
tice of merely presenting and describing actual pic¬ 
tures of action currents. No physicist would venture 
to compare or describe waves from their pictures 
alone. He knows well that two waves may be quite 
similar pictorialJy but turn out to be very dissimilar 
when analyzed. 

Although the method is certainly applicable to the 
study of repeating w'aves and much of value may be 
exfjected from such a study, it is the only means at 
our command now to evaluate quantitatively non¬ 
repeating waves. Inasmuch as records of action cur¬ 
rents either of many muscle or of many nerve fibers 
present irregular waves duo to the combined 
asynchronous activity of many individual units some 
such method as that of Travis and Hunter is abso¬ 


lutely necessary if we are to have any reliable 
quantitative treatment of the action currents. Even 
if action currents from single units consist of repeat¬ 
ing waves the voltage-frequency method could be 
used to good advantage. However, Ijeoause very few 
pictures published of such action currents present 
absolutely periodic waves this method scorns almost 
as necessary for the study of the electrical activity 
of a single unit as of many functional units. This 
is particularly true since the method of Fourier 
analysis can not be applied to waves unless the waves 
are absolutely periodic in form, frequency and 
amplitude. Such periodicity is the rare exception 
even in iiction curauits from single units. Thus the 
statement of Davis, Forbes and Garceau that a 
^‘Fourier analysis may be applied to the oscillograms 
of the individual impulses” is not generally true. 

Lee Edward Travis 

Theodore A. Hunter 

State Universitt of Iowa 


SCIENTIFIC BOOKS 


The Wiedom of the Body, By Walter B. Cannon, 

M.D., Sc.D., LL.D, W. W. Norton & Co., Inc., 

1932, pp. 1-312. 

This volume reads as though a college professor, 
. with a mind rich in knowledge based on a lifetime of 
fruitful research in the laboratory, had set himself 
down upon his piazza in the cool evenings of the 
summer time and there recorded in simple but glow¬ 
ing language his thoughts concerning the facts and 
problems which had been uncovered by his life’s work 
and wore vibrating in his mind at the time. As to 
the language employed one might quote the fine de- 
.scription of the storage of water in the skin and in 
the muscles: '‘The entrance of water into these storage 
places appears to be a sort of inundation. I have 
.already likened the lymph spaces to a swamp in which 
fluid stagnates. The analogy is implied also in the 
word inundation. We may think of the tissue spaces 
as being a sort of bog into which water soaks when 
the supply is bountiful and from which the water 
seeps back into the distributing system (the blood 
vessels) when the supply is meager,” The use of 
lucid language of this sort justifies the author’s ex¬ 
pectation that the volume will be of interest not only 
to biologists but to the general reader as well. Tlie 
book presents in comprehensible language the ex¬ 
quisitely sensitive regulatory mechanisms which 
maintain the units of the body in a state of nearly 
balanced equilibrium. Cannon terms this state 
"homeostaais,” meaning thereby a condition which is 
relatively constant. The description of how homeo¬ 


stasis is maintained is accomplished without resort to 
complicated mathematical formulae but in straight¬ 
forward talk of the obvious results of physiological 
experimentation. 

In this manner the safeguarding of the fluid matrix 
is considered, and the homeostasis of the blood in 
regard to its content of water, of salt, of glucose, of 
protein, of fat, of calcium and of its neutrality of 
reaction. Also the regulation of body temperature 
is described. With groat precision Cannon has re¬ 
vealed that the first action of exposure to cold is to 
cause a discharge of epinephrin into the circulation. 
This he detennined by giving ice water to a eat the 
nerves of whose heart had been cut. Such a heart is 
very sensitive to an increased supply of epinephrin 
in the circulating blood, and an experimental appli¬ 
cation of cold, either internally as above or externally, 
resulted in a rapid increase in the heart rate. It is 
a matter of knowledge which we owe especially to 
Hoothby that epinephrin increases the heat produc¬ 
tion, or in other words exerts a calorigenio action* 
In another place Cannon has called this increase of 
heat production through liberation of epinephrin from 
the adrenal gland the fine adjustment in the main¬ 
tenance of body temperature, whereas shivering con¬ 
stitutes the coarse adjustment by which the heat pro¬ 
duction is increased to compensate for beat toss at 
the surface. The two factors, which were first clearly 
differentiated by Cannon, constitute the entity whieh 
Bubner called the ''chemical regulation of body tep- 
perature” in contrast with the protection offered by 
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the disiribution of blood and the evaporation of water 
which constitnte the ^^pbyaical reflation of body 
temperature.” Although Cannon has quoted gener¬ 
ously from recent contemporaneous literature, the 
critic may perhaps be pardoned for asking why, of 
the older authorities, Claude Bernard alone should be 
the scientist freely cited. Perhaps, however, the 
charm of the book lies in the fact that it represents 
enticingly the view-point of a laboratory worker of 
rich experience speaking out of that fulness of per¬ 
sonal knowledge, a method which compels interest in 
the subject and regard for the author. 

In a final chapter Cannon discusses the possibility 
of the establishment of a “steady state” in the social 
and economic world. In this he follows the example 
of Aristotle in a celebrated passage which began, 
“The animal organism is to be conceived after the 
similitude of a well-governed commonwealth.” Can¬ 
non suggests that the steady state of the fluid matrix 
of the animal organism indicates that the social 
organism should be provided with specially organized 
control over the processes of commerce. This would 
include the power to limit the production of goods ao 
as to ad^just the supply reasonably to the demand, 
the power to lay aside stores of goods and stores of 
wages and the power to arrange emergency employ¬ 
ment, All these in a measure are represented as 
factors of safety in the human body. Perhaps one 
might suggest another analogy, which is, the fact that 
a human being, through undernutrition, may be 
brought to a level of maintenance of two thirds the 
quantity of food necessary for the normally nour¬ 
ished, even though at some loss of the sense of per¬ 
sonal well-being. At a time when wheat is selling at 
the farm at 25 cents a bushef, in contrast with $2.20 
during the war, it does not seem right that war-time 
wages should be practically guaranteed to railroad 
workers. Perhaps in times of economic distress the 
political leaders of Aristotle’s “well-governed com¬ 
monwealth” would have been so wise and so free from 
vote-getting ambition as to have decreed a reduction 
in railroad wages suggested by the 30 per cent, 
physiologically possible reduction in food calories, to 
the end that other wage-earners might be continuously 


employed. Into such seemingly fantastic analogies 
contemplation of the “Wisdom of the Body” leads us* 

Graham Ltjsk 

The Universe Unfolding, By Robeibt H. Baker, x + 
140 pages. The Williams and Wilkins Company,■ 
Baltimore, 1932. $1.00. 

This is an excellent book to be one of the volumes 
of the Century of Progress Scries. The originality 
shown in the manner of presenting the astronomical 
facts will appeal alike to those who already know 
these facts, and to those who do not. It is a long 
way from the flat circular plane of the Greek’s earth, 
oyer which bends the solid stationary dome of the 
sky, to the universe of galaxies and supergalaxies 
lying millions of light years beyond the solar system. 
However, the 140 pages of the book do cover this 
distance in a very satisfactory manner, and among 
these pages will be found the answers to many ques¬ 
tions frequently asked by people in general about 
the modern methods of investigating the astronom¬ 
ical universe. This book can hardly fail to give any 
reader a better understanding and a greater interest 
in “the vast universe around us and the mysterious 
mind of man.” 

The first chapter tells of the universe as man in 
the past understood it, first according to the Ptolemaic 
system with the stationary earth at the center, and 
then according to tlie system of Copomieus with a 
central sun about which the earth and the other 
planets revolve. The second chapter takes up the 
story of the investigation of the sidereal system from 
the star gauges of ITerschei to the statistical studies 
of Kaptcyn, and then on to the work of the present 
day which has disclosed millions of vast stellar sys¬ 
tems. The remaining chaj>tera arc devoted to the 
modem methods of investigating the structure of 
the universe. These describe the various methods of 
attack on this problem and tell the amount of 8ucce.ss 
achieved by each method. The last chapter brings 
this interesting account up to the most recent dis¬ 
covery, which is that the exterior galaxies appear 
to have huge velocities of recession with respect to 
our own galactic system. Barnet 

Yale Uniyeosity Obseevatoey 


SOCIETIES AND ACADEMIES 


THE IOWA ACADEMY OF SCIENCE 

The forty-sixth annual meeting of the Iowa Acad¬ 
emy of Science was held with Iowa State Teachers 
College at Cedar Falls on April 29 and 30, 1932, 
with 246 members and visitors in registered atten¬ 
dee. 

,!Phe preiiid^tial address, “Oar Underground Geol- 
wts presented by Dr, James H. Lees, of the 


Iowa Geological Survey. Other papers of general 
interest were; “The Oxidation of Citric Acid,” by 
Adrian S, Kuyper, of Iowa State University; “Some 
Observations on Spectral Color Discrimination,” by 
Le Boy D. Weld, of Coe College; “The Effect of Pre¬ 
school Attendance upon Intdiligenoe Quotient,” by 
Dr. Beth L. Wellman, of the Iowa Child Welfare 
Research Station; “The Iowa Conservation Plan,” by 
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J. R. Crane, of the Iowa Fiah and Game CommisBion. 
The annual academy lecture was presented by Dr. 
L, L. Thurstone, of the University of Chicago, on 
^'The Measurements of Social Attitudes.” 

The Junior Academy of Science of Iowa met with 
the Iowa Academy at this time for its organization 
meeting. The following oiBcers were elected; Presi¬ 
dent, Henry Estabrooks, Dubuque High School; 
president, Dwight Thompson, Des Moines; secre- 
tary, Genevieve Ostergaard, of Cedar Falls; and 
treasurer, Walter Brown, of Cedar Falls. 

The ofllcers of the acadezny and the chairmen of 
its sections for the forthcoming year will be; Presi¬ 
dent, H, E. Jaques, Iowa Wesleyan College; vice- 
president, J. E, Quthrie, Iowa State College; trea¬ 
surer, W. F. Loehwing, Iowa State University; 
secretary and American Association for the Advance¬ 
ment of Science representative, Joseph C. Gilman, 
Iowa State College; editor, Mrs. F. W. Nichols, 
Ames; bacteriology and botany, C. H. Workman, 
Iowa State College; chemistry, general and physical, 
W. B. Zuker, Dubuque; chemistry, organic and bio¬ 
logical, L. W. Sherman, Grinnell College; geology, 
J. E. Smith, Iowa State College; mathematics, L. M. 
Coffin, Coe College; physics, H. J. Plagge, Iowa 
State College; psychology, L. C. Douglass, Grinnell 
College; and ecology, E. li. Becker, Iowa State Col- 
lege. 

The Academy convened in eight sections for the 
presentation of 133 papei*3 of special interest. The 
retiring section chairmen made the following reports 
of their respective meetings. 

Bacteriology and Botany: G. W. Martin, chairman. 
Of the thirty-one papers in the bacteriology-botany 
section eleven were concerned with barteria and fungi 
in various relations and the remainder with botanical 
studies ranging from papers on mosses and ferns to 
those in the fields of morphology, cytology and 
taxonomy. An important feature of the program 
was the conference on the teaching of botany held on 
Friday morning, which was laigely attended At the 
close it was voted to continue this phase of the meet¬ 
ing another year. 

Chemistry: H. Grbgo Smith, Chairman. Among 
the papers presented before the organic-biological sec¬ 
tion were the following; “Vanillin Substitution Prod- 
ducts with Acetophenone,” by Gundy and Raiford; 
“Condensation of Furan, and Furan Arsenicals," 
by Henry Gilman and hia students; “Reaction of 
Chloroamines with Zinc Alkyls,” by Coleman and 
Andersen; and two papers on “Phenolic Eetimines,” 
by Culbertson and his students. The biological 
papers included; ^‘A StaUstical Analysis of the 
Growth of Bats in the Stock Colony of the Foods 


vou ris, NO. 

and Nutrition Departm«cit of Iowa State CoQofe 
during the Years 1928-31,” by Gladys Tiniaon, Peaicl 
P. Swanson and P. Mabel Nelson; “Vegetable Ueei- 
thin as an Antioxidant,” 1^ Koch^derfer and H. 
G, Smith; “A Study of Methods for the Determina¬ 
tion of Reducing Sugar in Bacteriological Medio,” 
by McCreary and H. G. Smith. Of special interest 
was a report on ^The B51e of Copper in Hemoglobin 
Regeneration,” by Keil and V. £« Nelson, in whiOh 
the importance of traces of copper was emphasized. 
The joint dinner of all the chemists was addressed 
by Drs. Raiford, Knight, Bartow and Petersen. 

Geology: E. J. Cable, Chairman. The Geology 
Section of the Iowa Academy of Science which met 
at Cedar Falls, Iowa, on April 29 and 30, had a most 
interesting and profitable meeting. Papers r^xe- 
senting stratigraphic, paleontologio and Pleistoo^e 
geology were ably presented and discussed. Some of 
the more outstanding papers were, “Interpretation 
of the Relationships of Iowan Drift,” “The Peorian 
Loess,” and “The Wisconsin Drift from Recent 
Studies in Iowa and Illinois”; “The Upper Devonian 
Beds in Iowa County,” “Sedimentation of the Cedar 
Valley Limestone”; “The Cedar Valley Limestone at 
Gloria and Waterloo, Iowa”; “Interglacial Mam* 
malian Remains”; The Stoiy-Hamilton Artesian 
Area”; “Discussion of the Section of the United 
States from Lake Superior in Wisconsin to OklS'- 
imma,” prepared by the Kansas State Geological 
Society; “Ice Caves,” and several other papers of 
less importance. 

Physics: T. C. Poultbb, Chairman. A group of 
twenty-one papers, covering a number of very inter¬ 
esting topics was presented and discussed in iha 
Physics Section meeting of the Iowa Academy of 
Science. Several papers were presented in the Friday 
afternoon session followed by the PfaysiGB dinner at 
the Tip Top Tavern. Following the dinner a very 
interesting and inspiring lecture was given by Dr. G. 
J. Lapp, of the Departmait of Physics^ Univendty 
of Iowa, on “The Structure of the Nucleus.” Thin 
lecture was well illustrated by lantern slides. A vast 
amount of recent information was presented on the 
most fascinating topic in modem physics. The re* 
mainder of the papers were presented at the Saturday 
morning session, following which Dr. H. G. Plagg^ 
of Iowa State College^ was dected chairman of Gm 
Physics Section for the coming year. 

Psychology: Tbohab F. Vah<W(, Chairman. Amof^ 
the eight sections of the Iowa Acedan^ of 
Psychology ranked third hi the nombcr of 
presented at the 1832 meetings The eighteen 
may be classified as foRowat General g, ei^ieatl^^ 
7, child 3, tests ax^ ^ imd; 

docs not period the 
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8Qfit«d bat Mtl be pub&fthed either in fall or by tudea.'' Dr. Thuretone ako apcdte to the peyeholo* 

abatriust in ^ ^Preeeediiigs’’ of the academy. This gists assembled at dinner on the subjeot, Modem 
year the academy’s evening lecture was in the field Psychophysics.” 

of psychology, Dr. L. h. Tharstone being the speaker Joseph C. Gilman, 

on the subject, ^The Measurement of Social Atti- Secretary 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A NEW HYDROGEN ELECTRODE AND APPA- 
RATUS FOR THE DETERMINA¬ 
TION OF pH 

It is known that, in order to measure the pH of 
liquids containing CO^ in solution, such as blood, 
serum, t3irode solution, etc., it is necessary to prevent 
the escape of CO^ which would result in an erroneous 
reading. Furthermore, Hasselbach and Clark have 
shown that it was necessary, in order to obtain reliable 
and stable measurements, to keep the platinized- 
platinum eleotrode successively in contact with the 
liquid and with the atmosphere of hydrogen. This is 
obtained, in the well known Clark’s electrode, by 
shaking the vessel by means of an electric motor. 
This method can be considered as standard and yields 
excellent results. However, it requires rather largo 
quantities of serum or blood (6 ee), and the time 
necessary to reach the equilibrium is long. Besides, 
the apparatus, entirely made of glass, incorporates 
four glass stopeoeks, rubber tubing, clamp, and does 
not lend itself to an easy temperature control. 

We have recently worked out an hydrogen electrode 
in which the equilibrium is reached in about one min¬ 
ute, for ordinary solutions, with less than one co of 
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the syringe and the calomel electrode. Both hydrogen 
and calomel electrodes are water-jacketed and may be 
taken apart in a few seconds. No glass stopcocks, 
nor expensive glass parts are used. No troublesome 
diffusion was observed in one hour. 


liquid. The principle is different from that of Clark’s 
electrode as it is based on the permanent rotation of a 
tilted electrode in the shape of a disk, one half of 
which dips in tiie liquid, the other half being in the 
hydrogen. During its rotation, a thin layer of liquid 
carried by the disk is constantly brought in contact 
with H, and, as the rate of rotation may be as high as 
500 revolutions a minute, the saturation takes place in 
a very short time. The readings are taken while the 
sleotrode is in motion, and are very constant. It is 
os^dbss to say that all sorts of shapes can be used for 
the plat^aiQ electrode: spiral, screw propeller, etc. 
Ot « proper technique is used to fill the cup 

with ^ semin and introduce with the minimum 
loss of CO,. (Fig. 1). Practically, a glass 
syringe k used: the platinum disk is fixed to the 
pktoa, and the liquid-liquid junction is established 
a ^]^ary tube. One or two hydrogen bub- 

bW 

Iti the handling and to reduce the 

ebijn;^ have the whole apparatus 

esjamri ekotrodes stand) made of 
Ihs only glass parts being 
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When this instrument is used to determine the pH 
of ordinary solutions, the rotatory electrode is no 
longer absolutely necessary. It may then bo replaced 
—and the change is done instantaneously—by a 
sitopb platinum tube, through which the hy&c^gen is 
ailoyp^ to bubble gently in the liquid. In this way, 
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'th« equilibrium is also attained in an amazingly short 
time, and the readings take place while the bubbling 
goes on. 



J 


Fig. 3 

As wiJJ be seen on the figrire, the contact between 
the two half cells is established by raising the lower 
(calomel) cell until the capillary end of the syrinj^e 
<iips into the KCI, 

The calomel element consists simply of a short test- 
tube, about !18 mm in diameter, with a platinum wire 
eealed at the bottom. When slipped in place in its 
water-jacketed stand, it rests on a rubber ring, the 
platinum wire touches a drop of mercury and the 
contact is established. The saturated cell may be 
replaced by others (Normal, 1/lOth Normal), in two 
seconds. 

Of course, the principle of the tilted rotatory elec¬ 
trode can be applied in diiferent ways. For example, 
a simple model can be made by having the electrode 
and the vessel containing the liquid and Hg connected 
through a rubber stopper, the whole being then 
rotated around its axis at such an angle that will 
allow the liquid to cover about one half of the elec¬ 
trode. 

This apparatus, whether used with the simple tubu¬ 
lar electrode for ordinary solutions, or with its tilted 
rotatory electrode, lends itself particularly well to 
measurements in series, as the setting up, filling of the 
syringe, saturating with ll^, and measuring the E.M.F. 
never takes more than five minutes with ordinary solu¬ 
tions. 

P. Leoomte DU Nout 

INSTITUT PASTEUE 


SPECIAL 

THE APPARENT PREPOTENT FUNCTION OP 
THE ADRENAL OLANDSi 

AccUMUliATiNG evidence indicates the direction in 
which solution of the adrenal enigma may be found. 
The Harvard school of workers led by Cannon have 
iii the last decade delivered a veritable broadside of 
reports on medulliadrenal activities, and almost uni¬ 
versal support of their findings has been forthcom¬ 
ing. Emergency functions which are subserved 

1 Reported in cicUnso at a meeting of the University 
of Virginia Medical Society, January IS, ,1032. 


A METHOD OF RELACQUERINO THE STEMS 
OF LIVINGSTON ATMOMETER BULBS^ 

Ik the course of certain ecological work in the 
Hawaiian Islands, it was found that the lacquer on 
the stems of some Livingston atmometer bulbs began 
to peel off after about six months' service in the field, 
and the writer was requested to make rejjairs on 
these bulbs. The exact cause of this peeling was not 
determined, but it was believed to be due to over- 
liberal use of alcohol, used to sponge off the bulbs 
to prevent algal growth. 

Attempts to relacquer with ordinary white shellac 
proved quite unsuccessful, but after several trials with 
various mixtures, the following proved very satis¬ 
factory. 

To 100 cc of prepared white shellac (already dis¬ 
solved in alcohol), add 30 to 35 cc of absolute alcohol, 
and shake. To this stock add 30 to 35 cc of fresh 
Canada Balsam (not the histologist's preparation dis¬ 
solved in xylol, but the fresh liquid balsam as pur¬ 
chased from a druggist) and mix well. 

The bulbs to be repaired are then thoroughly dried 
out, and all old lacquer removed from the stems with 
a razor blade. In effecting this removal some care 
must be used not to damage the surface of the stem 
more than necessary, since such abraded patches are 
very absorbent and difficult to relacquer. 

The stems are then painted with a thin coat of the 
above mixture and allowed to dry in a warm room, 
but not in an oven, and when dry are given a second 
or even a third coat, until when dry, the whole stem 
has a shiny and polished appearance. 

SVUUAHY 

A method of relacquering the stems of Livingston 
atmometer bulbs by the use of a mixture of white 
shellac and Canada Balsam is outlined, together with 
certain precautions to be observed in the process. 

JOHK Staklev 


ARTICLES 

through medullary agency appear to be established.® 
Observations by Cori and his colleagues direct atten¬ 
tion to the importance of carbohydrate changes 
wrought particularly through the influence of 
adrenalin.® Early work by one of us on the adrenal 

1 Published with the approval of the director as Mis^ 
cellaneous Paper No. 12 of the Experiment Station of the 
Association of Kawalian Pineapple Canners, University 
of Hawaii. 

aW, B. Cannon, “Bodily Changes In Pain, Hunger, 
Fear, and Rage," 1929, 
a C. F, Cori, Ph^sioL Mev., 11 1 143, 1931. 
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medtilla has related this tissue to the metabolism of 
carbohydrates.* 

The recently devised methods of preparing effec¬ 
tive extracts of the adrenal cortex have opened now 
approaches and allowed rapid advances in a phase of 
the subject generally acknowledged to be most difficult 
For this development great credit is due to Swingle 
and Pfiffner'^ and to Hartman and his colleagues.*^ 

Three years ago investigations were taken up in this 
laboratory on the nature of cortico-adrenal activity. 
Preliminary results strongly suggested a relationship 
of the adrenal cortex to carbohydrate metabolism iu 
the organism. Further experiments in this^ and other 
laboratories have indicated, however, that possibly 
protein metabolism and also renal and sexual activities 
may be governed by the cortical tissues. 

Workers at Princeton and Johns Hopkins® have 
attributed considerable imporUince to the marked 
changes in renal secretion which follow adrenalectomy 
and the amelioration which is brought about by tlie 
administration of cortico-adrenal extract. The 
augmentation of blood urea in adrenal insufficiency, 
and the reduction effected by the extract, are also 
believed to be of outstanding significance. In a 
previous report^ we have pointed out that such effects 
are probably indirect or secondary to more funda¬ 
mental changes. Renal activity appears to follow 
the general and circulatory conditions in adrenal in¬ 
sufficiency, Animals which have died from adrenal 
deprivation do not show any significant alteration in 
kidney tissue; frequently, indeed, no pathological 
change has been observed in our experiments. 

It can hardly be considered that the accumulation 
of unutilizable protein end-products in the body or 
the diminution in kidney secretion represent pre¬ 
eminently critical conditions in the adrenalectomizod 
animal. Nor can it reasonably be entertained, further¬ 
more, that precocious sexual developments which are 
observed to be brought about by cortical extract,^ in¬ 
terestingly significant though they may be, reflect Uxe 
primary activity of the adrenal cortex. That the 
effects on the sexual organs probably indicate the 
activity of a hormone of a second-class order, which 
is present in the crude extract, has been postulated. 
The essentially important cortical function must evi¬ 
dently be sought in other directions. 

*S, W. Britton, Amer. Jour, Thysiol,, 74; 291, 1925; 
Physiol Meu.f 10: 617, 1930. 

pW. W. Swingle and J. J. Pfiffner, .dtwer. Jour, 
Physiol, 96; 153, 1931. 

« P. A. Hartman, K. A. Brownell and W. E. Hartman, 
Am^r, Jour, Phyniol, 95: 070, 1930. 

Britton et ail,, Amer, Jour, Physiol, 99; 9, 15, 
38, 44, 1931. 

A. Hamp et at,, Anat, Eeoord, 61; 39, 1931. 

U Corey and S. W, Britton, Amet, Jour. Physiol, 
99 X 38, 1931. 


Apparently convincing testimony of the profound 
and possibly primary involvement of the adrenal cor¬ 
tex iu the regulation of carbohydrate metabolism is 
now briefly presented. Cortico-adrenal extract pre- 
pai*ed in this laboratory according to the method of 
Swingle and Pfiffner® bos been employed. 

Adrenalectomized animals (cuts) have been found 
to suffer progressively severe derangements iu car¬ 
bohydrate metabolism following the operation. The 
glucose in the blood and the glycogen iu the liver be¬ 
come profoundly reduced, the latter sometimes almost 
to the disappearing point. Muscle glycogen is greatly 
diminished, wliile the blood lactates are increased. 
The carbohydrate changes which wo have observed in 
cases of experimental adrenal insufficiency are revolu¬ 
tionary enough in themselves to bring about death of 
the animal. Serious reductions wliich occur in the 
blood sugar and hepatic glycogen values appear to be 
of the greatest significance. 

The administration of extract of the adrt^nal cortex 
to animals showing symptoms of adrenal insufficiency 
produces a remarkable reversal of the above dis¬ 
ordered conditions. The liver and rnascle glycogen 
and blood sugar levels are increased and the lactic acid 
values are concurrently decreased to the normal 
limits. The chemical changes appear in coincidence 
with the return of the animal to normal activity, i,e,, 
in the few hours following intraperitoneal injection 
of the extract, 

Adrenalectomized animals which are obviously in a 
terminal dying condition, and which are known to be 
suffering crucially from glycogen depletion, may be 
completely recovered by the extract. Adrenalin given 
in dilution equal to that usually found in the cortico- 
adrenal extract used does not bring about similar 
restoration of the animal or such noteworthy carbo- 
liydrato changes. 

The table herewith presents in summary our ex¬ 
perimental results. The average muscle and liver 
glycogen values of the treated animals (aeries IV) are 
increased about threefold and twentyfold, respectively, 
it may be noted, in contrast to the values found in 
untreated adrenalectomized animals (series II), 

Comparison has also been made of the effects of 
glucose injections in normal and adrenalectomized 
cats. In such experiments, largo amounts of glycogen 
were found to be stored by unoporated animals, while 
those without adrenals showed relatively small 
glycogen changes from the previously observed low 
levels. 

It is recognized that all theories of adrenal function 
are at present inadequate. The emergency theory offers 
an admirable interpretation of the mode of medul- 
liadrenal activity, but knowledge of cortical func¬ 
tion has been shrouded in conjecture up to the present 
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time. That the cortex in contrast to the medulla is of 
premier importance in the bodily economy has, never¬ 
theless, been long appreciated. 

The adrenal glands are indispensable in the main¬ 
tenance of life processes. Considering their size they 
are possibly the most important chemical factories in 
the body. Extirpation of the organs brings about 
death in a few days. After pituitary, thyroid or 
parathyroid removal life may be maintained for many 
weeks or months, or even indefinitely in some oases. 
The remarkably rapid dissolution following adrenalec¬ 
tomy is due specifically to cortical loss. 

Even in the severest conditions of inanition and ex¬ 
posure of animals to cold, in death from insulin or 
strychnine convulsions, and in experimental diabetes, 
the hepatic and muscle glycogen values are not often 
found to be reduced beyond the low levels which we 
have observed in adrenal insufficiency. The muscle 
glycogen and blood glucose in hepatectomy are not 
depleted more thoroughly than in the case of animals 
dying from adrenal extirpation. And in hepatectomy 
as well as pancreatectomy death is admitted to be 
due primarily to carbohydrate deficiency. 

The results given herewith indicate that the severity 
of the carbohydrate changes in adrenalectomized 
animalB is fully sufficient to produce death. This 
eventuality is readily averted by cortioo-adrenal ex¬ 
tract administration, whidi results in xapid restora¬ 
tion of the nonnal blood glucose and liver and muscle 
^ycogen values. A serious incompetence in storiiig 
injected glucose has also been TOted in animals with¬ 


out adrenal g^ds. tpbe oorinx k 
portont in maintaining, in eoopecation ^<>1' 
organs, the noimal metabolism of oarbobydratss. This 
apparently represents the prepotent function of the 
adrenal cortex in the organism. 

Possibly the primary defect in adrenaleetomy is to 
be found in failure to store liver glycogen. Adrenal 
insufficiency may perhaps be considered in synonymity 
with glycogen insufficiency. 

8. W. Bbitton 

H, SlLVBTTE^ 

pHTSlOliOOIOAL LABOBATOEY, 

UNivxasiry of Vibginia 
Mbdioal School 

SOME EFFECTS OF OVARIECTOMY UPON 
BREEDING FEMALES 

It has previously been observed^ that the secretions 
of the ovaries play an important part in the prepara¬ 
tion of the mammary tissue of mice for the inception 
of the cancerous condition. 

In a closely inbred strain of mice with a high inci¬ 
dence of breast cancer, it has been found that the age 
at which the appearance of the tumors was first noted 
follows a very regular unimodal curve which Starts 
at four months, has its peak at eleven months and 
extends to the twenty-second month. The lower range 
of the standard deviation from the mean (11,6) of 
this curve falls in the Sth month. From this it is 
evident that the great majority (8(MM) per eent,) of 
the females which are destined to devriop cancer of 
the breast will do so between the seventh and fifteenth 
months. 

The present experiment was conducted in on at¬ 
tempt to determine whether or not the high Inddenee 
of tumor in this strain is in any way eontroU^ by 
ovarian activity. 

Breeding females were separated from the nudas at 
seven months of age and were ovariaetondsed. They 
were then allowed to grow bid under the samtc 
tions as the control breeders. An equal numte of 
breeding females were separated from the males at 
this same age and kept under similar condithms with¬ 
out operation, as controls. 

There were then three distinct classes of Onimikia hi 
the experiment : 

(1) Normal breeding fenudes. 

(2) Ovariectfmdaed females which bad been usod 
as breeders for seven montiim 

(3) Females that were used os bikers to 
months and thw separated from the 

In the first doss there 1^98 

I Porter Fellow of the Anamiimn Physi^^ 

t W, S. Murray, *'Ovarian fiecroto a»d 
deuce/* /rnwnMil o/ 

March, im. . ■ ' ' ■ ■ ■ ^ '■" 
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lived to be over seven months of age. Of these, 1,275, 
or 65 per cent., died of oaneer of the breast. 

In the second class there were 195 animals. Of 
these 78, or 40 per cent., died of caneer. 

In the third class there were 198 animals, 140 of 
which, or 70 per cent., died of cancer. 

It is vevident from the above that ovariectomy of 
breeding females at seven months reduces, markedly, 
the incidence of mammary cancer. 


TABLE I 

Expectatiok or Lira 


Age 

in inontbs 

Breeding 

females 

Control 

females 

Operated 

females 

7-8 

4.4 

4.6 

6.2 

8-0 

3.5 

4.1 

5.8 

9-10 

3.0 

3.3 

6.6 

10-11 

2.6 

2.9 

6.5 

11-12 

2.3 

2.4 

6.7 

12-13 

2.1 

2.0 

5.8 

13-14 

1.9 

1.6 

6.0 

14-13 

1.8 

1.5 

.5.8 

16-16 

1.7 

1.5 

5.6 

16-17 

1.5 

3.3 

4.8 

17-18 

1.3 

1.1 

4.3 

18-19 

1.3 

.7 

4.5 

19-20 

1.2 

.6 

4.2 

20-21 

1.0 


3.7 

21-22 



3.5 

22-23 

1.0 


3.4 

23-24 



3.3 

24r-25 



3.3 

25-26 



3.0 

26-27 



2.0 

27-28 



2.5 

28-29 



1.5 

29-30 



1.0 

30-31 



.6 


If the expectation of life* (in months) is computed 
for the breeding females of this stock, regardless of 
the cause of death (Table I, Column 1), it is found 
to be 4,4 at seven months and falls in a steady curve 
to 1 when the mice are twenty-two months old. 

If the expectation for the control females is com¬ 
puted in the same way, it is found that the curve 
closely approximates that of the breeding females but 
ends two months earlier. 

The expectation curve for the operated animals is 
markedly different. Starting at 6.2 months, it falls 
oi for f Put months, rises again until it reaches six 
at the thirtetaith month, and then ranges gradually 
downward to .5 bt the thirtieth month. This indicates 
that ovariectpittj^ of breeding females during the sev¬ 
enth month hot only prolongs the lives of some indi- 

a Baymdnd Ifearl, Medical Biometry and Statistici,' ^ 
W. B. Baundem Co., Philadelphia, 1930. 


viduals in a marked degree but delays death among 
them BO generally that at 17 months they have the 
same (or greater) expectation of life as do the breed¬ 
ing females at 7 months. 

It appears from these data that ovariectomy of 
breeding females approaching the cancer age protects 
them to some extent against as early death as they 
would have had without operation. 

That it also protects them in some degree against 
cancer of the breast may be seen from Table II. 


TABLE II 

Pee Cent, or Those Dying in Each Aoe Period, 
WHICH HAD MaMMAEY CaNCKR 


Age 

in mouths 

Breeding 

females 

Control 

females 

derated 

females 

7-8 

34 

25 

22 

8-0 

43 

64 

52 

0-10 

56 

73 

38 

lo-n 

64 

100 

38 

11-12 

72 

69 

52 

12-13 

83 

80 

73 

13-14 

84 

85 

40 

14-16 

77 

75 

60 

15-16 

77 

67 

50 

16-17 

01 

100 

40 

17-18 

91 

50 

27 

18-19 

03 

0 

60 

19-20 

83 


50 

20-21 

75 


60 

21-22 



20 

22-23 

100 


0 

CO 



0 

24-25 



0 

26-26 



0 

26-27 



0 

27-28 



0 

28-29 



0 

29-30 



0 


Here it U demonstrated that the percentage of those 
dying of cancer in each age period is appreciably 
higher in the breeding females and controls. It is 
shown that all the ovarieotomized females in this 
experiment which live to be more than 22 months old 
are completely free from caneer. 

To summarize: The influence of the ovary on the 
incidence of mammary cancer is, in this stock of mice, 
clearly established. It is sufficiently striking so that 
it may be dwnonsirated by removal of the ovary from 
breeding females seven months old. The removal of 
the. ovaries greatly increases the expectation of life 
and decreases the incidence of mammary cancer. 

WiLUAM S. Murhat 
Boficox B. Jackson MuMOmn 
XiABORATmiT 
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GROWING COTTON AND OTHER CROP 
PLANTS WITH AMMONIUM 
NITROGEN! 

WiiiLis and Rankin^ grew cotton seedlings in soil 
in which had been added cottonseed meal in a con¬ 
centration ecpivalent to 16 pounds of nitrogen per 
aei'c. Associated with the application of cottonseed 
meal, there occurred definite injury to the roots* They 
attributed this injury’ to ‘^ammonia toxicity,” This in¬ 
terpretation of their results accompanied by consid¬ 
erable publicity has led to the erroneous idea that 
ammonium fertilizers are toxic to cotton plants. Their 
results do not warrant such a generalization. These 
results were apparently obtained under conditions 
where the soil buffer system was inadequate. They 
added calcium sulphate and the cotton seedlings were 
not injured. Calcium sulphate may have acted as an 
adsorbent, and, thereby, prevented the hydrogen-ion 
concentration from becoming too high or too low 
for the welfare of seedling roots. 

The conclusion that ammonia is toxic is not in 
harmony with results secured by Tiedjens and Rob¬ 
bins®, They grew various plants with sulphate of 
ammonia and ammonium hydroxide at pH values of 
7-8,8; tomato and soy-beans were supplied with sul¬ 
phate of ammonia in sand cultures, and good growth 
was obtained, but the plants exhibited even more lux¬ 
uriant growlh when supplied with ammonium hydrox¬ 
ide. Growth was comparable to that of good field- 
grown plants, and equal or superior to that of others 
in sand cultures, which received all their nitrogen 
from calcium nitrate. 

Cottonseed meal, as employed by Willis and Rankin, 
for some reason produced injury to cotton seedlings. 
The interpretation of these workers would imply that 
the cotton plant is peculiarly sensitive to extremely 
low concentrations of ammonia nitrogen. Since the 
publication of their data, cotton has been grown by 
the author in sand cultures from the seedling stage 
to the opening of the bolls, with sulphate of ammonia, 
ammonium hydroxide and calcium nitrate, respec¬ 
tively. Ammonium hydroxide was supplied in a com¬ 
plete nutrient solution at pH 8. At no time was there 
any indication of injury to the plants, even though 
there was a perceptible odor of ammonia coming from 
the ammonium cultures. At the present time, these 
plants are five feet hi^, profusely branched, and 
producing flowers which have resulted in numerous 
bolls, which are beginning to open. If there is any 

^Journal Series, paMr of the New Jersey Agrieal- 
tural Experiment Station, Diviflion of Horticulture, 

a L G. Willis and W. H. Bankin, lad, mid Bnp. Chent.. 
S2: 1406, X030. 

^ V* A; Tiedjens and W* R. Bobbins, N. J. Agr, 

BkJ, 586, mi. , If •V 


76, Na 1055 

superiority between the two forms of nitrogen, it is 
in favor of the ammonia onltures* 

The concentration of nitrogen aa ammonm in these 
cultures was higher than that of the total nitrogen in 
the cottonseed meal, which was employed by Willis 
and Rankin,^ and which they state was toxic to cotton 
plants on account of the free lunmonia liberated. 

Tomato, soy-bean and cotton can adsorb ammonia 
over a wide range* of pH (3.5-8,0), but these plants 
will not assimilate the ammonia^ (synthesize simple 
proteins from ammonia), unless, when supplied to the 
plants, the pH of the nutrient solution is above 6. 
When conditions are unfavorable for assimilation of 
ammonium nitrogen, it may accumulate in the plant 
to a considerable concentration. It dbes not injure 
the plant any more than does th^^ accumulation of 
nitrate nitrogen. Nitrates may also accumulate in 
the plant in large quantities, when reduoase activity'^ 
is limited. 

If a nutrient solution containing nitrogen as am¬ 
monium only is supplied to a cotton plant at pH 3.5, 
no perceptible growth is made, even though some 
ammonia is absorbed. If the pH is raised to 7.5 or 
8, perceptible growth takes place in 48 hours. 

Holly, Pickett and Dubin® grew cotton in solution 
cultures in which their solutions were supplied to the 
plants at pH 6. They report a larger volume of 
growth for the nitrate plants. The appearance of the 
ammonium supplied plants resembled those grown by 
the author at pH 6.5. This pH value was found to 
be too low in sand cultures for maximum elaboration 
of ammonium nitrogen in cotton. 

The fact that injury did not result from the ac¬ 
cumulated ammonia and th^t growth took place soon 
after shifting to the higher pH seems sufficient proof 
that ammonia is not more toxic than other nutrients. 
The results of Willis and Rankins are valuable in that 
they show the importance of a buffer system in sandy 
soils where incomplete fertilizers are used. The gen¬ 
eralization that ammonia is toxic to plant 
under good cultural conditions, is no longer teiiable4* 

yior6» A. Tixnjnfiwa 
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UPSETTING THE BALANCE OF NATURE. WITH 
SPECIAL REFERENCE TO KANSAS AND 
THE GREAT PLAINS’ 

By Dr. ROGER C. SMITH 

PEOrBSBOa OP entomology,* kanbab state agricxtlttjral college 


A BuNOKED years ago, the great plains were still 
largely in their primeval state. A balance of bio¬ 
logical Hfe or of organic groups bad been set up 
through the ages and this balance probably then was 
bnt tittle disturhed. The land at that time was in 
penmnaeKit sod. This sod, in Kansas, was made up 
lArgeiy of some 40 speeies of grasses out of the known 
372 epeoies of the state. The plains probably were 
off every few years by fires, started by the 
In ^e valleys and gullies, 
a^£o# se^!^ oaks and eqttohvmods, honey locusts 


a rather difficult existence. Ht?rds of bison roamed 
the prairies, but they disturbed the vegetation little, 
since they did not stay long in any one place. Rattle¬ 
snakes, bulisnakes, coyotes, wolves, hawks and owls 
preyed largely upon the rabbits, ground birds, pocket 
gophers and prairie dogs. Great flocks of earrier 
pigeons roosted in the trees and, together with prairie- 
oMekens, sage hens and bob-whites, fed upon berries, 
the seed of many weeds and grasses and inat^ kinds 
of Insects. Swarms of grasshoppers came occaikii^ 
ally, and no doubt at least partly defoliated 


and hA4 eseaped the fires and were maintaining 

399 from the t)epaftment of Bate- 
W of. UCaiuotni' ' 

- MiFhwmtt,. Samiut.' oft' Afvll 9, 


Kmi^ndi and the trees, but tbey were deelin,^ w£a 
pere^ial plants then and theae withstood tbe ' im» 
dlMi|l»t8 of the hoppens. 

one himdred years ago the Mens hsgia 40 
<hsajg!^ dowly «t first but profoundly, nsrortheSeH. 
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Man, that great disturber of natural balances, came 
to this area, sometimes called the **Great American 
Desert,^^ to establish homos and to wrest a living out 
of this virgin soil. lie killed, often for pleasure, the 
bison, prairie chickens, sage hens, carrier pigeons and 
most of the snakes, lie brought with him cattle to 
fatten and multiply on those fertile plains. He 
brought tools which tore up the aged sod, after which 
he planted some other grasses, such as com, wheat, 
oats, rye, barley and sorghums. These plants were 
annuals, however, and far more delicate than nature^s 
crop. This process which has continued to the present, 
has caused the great plains to lose more and more 
their old identity. Ai'eas of virgin sod are not exten¬ 
sive now, except on the hill tops, which are good for 
little, agriculturally, but permanent pasture. Inten¬ 
sive gra^ing, oven of these areas, has largely changed 
them fmm their primitive conditions. Prairie fires 
are no longer a factor, and Kansas to-day is one of 
the few states in the Union which has more trees 
than when it was settled. 

Within the memory of the older residents, badgers 
were plentiful in Kansas. These animals are almost 
wholly insectivorous and helped to check the ancient 
pests of the still more ancient sod. Badgers are now 
very scarce in this state. The beaver likewise was 
fairly plentiful in the state, but they became a rarity 
before horseless vehicles appeared on the highways. 

These profound changes have been accompanied by 
a recognizable series of biological phenomena which 
might be expected to follow, upsetting this ancient 
harmony among living things. It is my purpose to 
point out, not only some of the evidences, chiefly 
among our insect problems, of this unbalanced condi¬ 
tion in nature, but also to offer some explanations 
for present wide fluctuations and to point out some 
of the forces working towards the establishment of a 
new balance. 

The phrase, ^‘balance of nature,^’ is used to define 
that relative constancy of numbers of plants and ani¬ 
mals over a long period of years, such that fluctua¬ 
tions in numbers ordinarily occur within relatively 
narrow limits only.® 

One can not discuss animal populations without 
considering plant associations also, for the whole is a 
biological complex of the most intricate associations, 
as many writers have pointed out. The plant ecolo¬ 
gists refer to this balance or complex among plants 
as ‘^climax formation.”^ I shall, however, discuss ani- 

9 Charles C. Adams, *'An Outline of the Kelations of 
Animals to Their Inland En^onments,*^ Bull, III, Nat, 
Bint, 8urv,, 1916. 11 (No. 1): 1-82. 

A John E. Weaver and Frederic E, Olemeata, ** Plant 
Ecology, McGraw-Hill Book Co., New York, 1929. 
(Bef, 468^9)* 


Rials primarily and refer to plants only somewhat 
incidentally. 

The annual population in nature of any short-lived 
plant or animal can be represented, not by a straight 
line, but by a narrowly undulating line about a 
straight lino expressing a general average. Outbreaks 
are periods of excessive numbers which indicate that 
the species is out of balance. The food supply, 
weather and other natural checks must have been very 
favorable for excessive increase of the species. In 
the ideal balanced or stabilized natural environment, 
outbreaks would not occur, though there would be 
fluctuations in numbers due to changes in weather 
conditions from year to year. 

The plowing up of the native sod and planting 
present-day crops were the first and most important 
steps in this balance upset. It gave the then existing 
native species of animals new food plants and, in 
many oases, supplied them with a habitat nearer their 
optimum than nature hod provided.® The natural 
result was an increased rate of reproduction with a 
consequent increased population of the species. Fur¬ 
thermore, it appears that the parasites of some of the 
more important insect pests require a period of years 
to adapt themselves to a new plant occupied by their 
host. This, no doubt, has been a factor in the relative 
unimportance of parasites in the effectual checking 
of most economic insects in the great plains region 
up to the present time. The wheat stem sawfly, for 
example, is said to be more heavily parasitized in 
wild and in other cultivated grasses than in wheat. 

The change in the native flora of the prairie region 
is apparent to all The fauna has been equally 
aflected by agricultural development, insects and the 
smaller forms being somewhat less affected than the 
higher forms.® 

Most plants and animals of the Great Plains exhilitif 
more or less striking modifications for living there. 
Time does not permit a cataloging of the more striking 
adaptations, but many of them are common knowledge. 
One needs only to think of the adaptations of the 
grasses, tumbleweed, sunflower, cocklebur, ragweeds, 
of coyotes, jack-rabbits, pocket gophers, prairie-dogs, 
prairie-chickens and of the prairie snakes to their 
native habitat. The insects of the prairie have many 
structural adaptations which fit them for prairie life. 
Among these ate the heavy integument of the wire- 
worms and false wirewonus, and the modifications for 
burrowing of many insects. These same modifications 
have made them all the more serious aa pests of 
man^s food plants. 

BN. J. Atkinson, ''The increase of Native Insects to 
Economic Importance in the Prairie Provinces,*' Seien- 
iifio Jffriouliwref 12: 20&-208, 1931. 

« Wm* P. Hayes, “Prairie Insects," 9; 83S- 

260. BlbL, 1927. 
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The Ghowino of Wheat akd its Effect on Some 
Geass-feedino Insects 

The soil and climate of the Great Plains were early 
found to be well adapted to the growing of wheat. 
The 44-year mean annual rainfall of 27.1 inches for 
the whole state of Kansas is sufficient for the crop. 
This rainfall comes in the growing season, while the 
winters are usually dry with moderate teinperuturos. 
Splendid native soil fertility has made it possible in 
the great plains states to grow wheat in great quan¬ 
tity and of high quality. The large acreages and 
yields of the great plains states attest to the adapta¬ 
tion of this crop to the soil and climate of the region. 
It is sometimes called the ‘^world’s bread basket.” 

About the year 1775, an insect known as the Hes¬ 
sian fly (Phytophaga destructor Say) was acciden¬ 
tally introduced into the United States, presumably 
in straw brought over from Europe by Hessian sol¬ 
diers. This creature found the opportunities in 
America to be all that had been said of them. The 
Hessian fly was a natural feeder on wheat, barley and 
rye in Jlurope, and on some of the wild grasses. 
Wheat, an annual grown in large acreages and a more 
succulent grass, is more to its liking than wild grasses. 
The climate of the great plains suited this creature 
perfectly. While in its native homo it had to be con¬ 
tent with one or two generations a yearj in Kansas 
it could, with only rare exceptions, always have two 
or three generations and could in favorable seasons 
often produce four or five generations. Enemies were 
not very important factors. They could not keep up 
with such reproductive speed anyway, so we have in 
the Hessian fly an enemy of major importance to 
wheat. It may have changed its food plants to one 
of man’s crops as the years have rolled around, but 
its environment has been changed to nearer its opti¬ 
mum. Nature's forces to maintain it within narrow 
limits of fluctuations have not yet proved effective. 

As the years go on, natural enemies of the Hessian 
fly, aided by man, may be expected to increase in 
number, and probably in importance. Varieties of 
wheat resistant to this pest are now realities. Not to 
be outdone, however, the Hessian fly has appeared in 
strains peculiar to communities and to varieties, so it 
is prepared, as it were, to meet this new move.^ It is 
the old contest over again between the safe-maker and 
safe-breaker. Man’s reliance on this crop for food 
forces him to engage in genuine combat with the Hes¬ 
sian fly and to assist mother nature to force this pest 
into a condition of relative obscurity, as it must have 
been when its food, in prehistoric times, was native 
grasses and wild rye in Europe. 

7 Beginald B. Painter, et aZ., ^ ^ Besistanee of Yarieties 
of WisAer Wheat to Hessian Fly,” Haas. Agri. Exp. Sta. 


The false wireworms {Eleodea spp.) fed on weed 
seeds in the days of the old prairie. It was a short 
stej) to devouring the germinating wheat kernels in 
the dry soil when germination was delayed. To-day 
the false wireworms are major pests in the western 
half of Kansas and over much of the great plains 
region. Their adaptation to hard living conditions 
before man came here makes them most difficult to 
control. 

The army cutworm {Chorimgrotis oimham) is 
one of the best examples of a native grass-feeding 
insect which has lately become a serious enemy of 
many Kansas crops, including wheat, alfalfa, com, 
oats and gardens. This insect is well equipped for 
life on the prairies. It feeds at night or during the 
afternoons of cloudy days. During the warmer part 
of the day it hides beneath the surface of the soil or 
trash, thereby reducing the danger from parasitism. 
When the brood has destroyed the vegetation in a 
field, it marches as an army, to an adjacent feeding 
ground. Observations have indicated that this species 
estivates in the adult stage (and probably in the 
larval stage also) during the hot summer, an adapta¬ 
tion to the high summer temperatures of the great 
plains area. 

Some Native Prairie Insects Become Pests of 
Cultivated Corn 

Then the pioneers brought com from Ohio and the 
New England states. This Ls another grass. It grew 
well in the valleys and served particularly for feed 
for domesticated animals. A little creature called 
the chinch-bug {Blissus leucopterus of the family 
Jjygaeidae) now believed to be a native inhabitant of 
the great plains, found several of man's crops very 
much to its liking. It is significant that this insect 
returns to the bunch grass, its probably original or 
native food plant, to pass the winter. The chinch-bug 
spread with the growing of corn, oats, wheat and grain 
sorghum and forsook very largely the lees succulent 
and tougher wild grasses. It is to-day a severe post 
of these crops over most of the great plains region. 

Whether a balance forcing this pest to relative 
obscurity, or at least to numbers comparable with 
other members of its family, will ever be attained ia 
mere speculation. No other Lygaeid is so abundant 
or as destructive in the western hemisphere, and 
Iiums mentions only one economic species from Egypt 
and one from Australia for the rest of the world^ 
Again, varieties of corn and wheat resistant to thifr 
pest may check its conquest, but, so far, it shows 
little disposition to yield except when forced by 
open warfare of man's artificial control methods^ 

4 A. D. Imms, ”A General Text-book of 
Hsthuen and Co., London. (Bef. p. 847). 
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The ehinoh-bug has few enemies. It is txue that 
fungoQB diseases may develop and destroy them in 
great numbers, under favorable conditions, but it 
probably is no more serious to the ehinch-bug race 
than an epidemic of influenza is to man. The chinch^ 
bug egg parasite exerts a most inadequate oheck^ 
from man^a view^point, though as many as 50 per 
cent, of the eggs may bo destroyed by it. 

Wireworms {Mclanotus spp.) fed on roots of 
grasses before the great plains came under man’s 
influence, but probably were of little consequence. 
The stand of these perennial grasses was thick and 
the root system large. They could easily spare a few 
roots. When the sod was plowed up and the land 
planted to wheat or com, wirewonns were provided 
with more attractive food. All the worms formerly 
in two or three square feet of sod concentrated on 
each hill of corn. The small stalks, in the spring, 
could not withstand their attacks. These native grass- 
feeding insects are to-day major pests in the eastern 
half of Kansas. 

Other pests of corn have changed from wild food 
plants to this nurtured crop of man grown in large 
acreages. The common stalk borer {Papaipema 
nebris) may develop in as many as 176 different spe¬ 
cies of plants, most of them weeds. Even to-day 
weedy com fields, or fields with weedy borders are 
more heavily infested with stalk borers than are clean 
fields. The com earworm {HeliothtB obsoleta Fab.}, 
a native pest, probably maintained a precarious ex¬ 
istence on teosinte, an ancestor of our com, in 
Mexico, or in pods and fruits of some wild plants of 
the great plains region which, in BHansafl, have been 
almost wholly forsaken now for the farm com crop 
and alfalfa. Com is most susceptible to attacks in the 
early spring when the plants are small and delicate.'^ 
Its enemies are chiefly the grass-feeding forms which 
overwinter in some advanced stage of development. 

Our grasshoppers are also native, so probably have 
been here for many centuries. They readily forsake 
the tough grass for the more succulent com and 
alfalfa. It required no long adaptive processes on 
the part of grasshoppers, since they are general feed¬ 
ers and com was immediately attractive. The great 
swarms of Rocky Mountain grasshoppers (Melanoplm 
8 pr 0 iu$) of 1873-75, and earlier, are now mere inters 
esting history. It is now known that this species is 
but a migratory or long-winged phase of one of our 
most common species, the lesser migratory grasshop¬ 
per (M. atkmris meadcamLa). There was an invasion 

« J, W. MoColloch, Further Data on the Life Econ¬ 
omy of tho Chinch-Bug Egg Parasite,” Soon. SnU, 
1915, 8: 948-260. 

i«Stephen A. Forbes, ”Tho General.Entomological 
Ecology of Indian Com Plant.” BM. ItL Sot. SiaU 
SiOrv,, 16 (Art 7), 447-467, 1929. 


of the lesser migratory species in southwest 
in 191B, according to Professor George A. Doan, but 
it has not developed since, so far as Kansas is eon- 
ocmed. The grasshoppers whioh appeared last year 
(1031) were not migratory, but grew up and increased 
in numbers in the immediate community where they 
did their damagei. Man is now armed with some good 
weapons in the warfare against graashopperB, so 
farmers generally do not fear them but are able to 
cope with them. The frequent occurrence of out¬ 
breaks shows that they are still out of balance. When 
the great plains are more fully under cultivation, as 
occurs when the land is divided into small farms, 
grasshopper outbreaks will likely bo a rare occurrence 
or be absent entirely. They continue in the great 
plains r^on as one of the few surviving biological 
remnants of the “wild and woolly West,” 

Some Native Prairie Forms which Attack 
Alealfa 

From Persia to Europe, from Spain to Chile^ to 
California, and then to Kansas came, some sixty years'^ 
ago, a crop called alfalfa, lucem in Europe. It grew 
well, had few enemies and became a wonderful dual 
purpose crop. It built up the soil and furnished from 
three to five cuttings of good hay each year. Up to 
fifteen years ago it would mamtain a stand on Kansas 
soils for ten to fifteen years. The large acreages and 
yields of the great plains states attest its success as 
an agricultural crop in this region. 

The growing of alfalfa has become a difficult pro¬ 
cedure during the last decade, and the acreage grown 
in Kansas has declined sharply. The average of 
1030, 640,209, is a little less than half that of 1015, 
1,359,408. Up to about 1006, the inseet enemies were 
not very strong limiting agencies. Now, tbey^ so 
weaken the plants that disease, partienlarly root dis¬ 
eases, combined with other factors have reused the 
life of the stand from ten or fifteen years to about 
three or four years. Several striking examples whi^ 
suggest an explanation of this dbanging status may 
be mentioned. 

The garden webworm {Lowoataga aimHoHa) had al¬ 
ways been satisfied with weeds, chiefly pigweed 
{Amaranthua) and lamb’s quarter {OhempoAhm)^ 
W it has lately added dfidta to its menu. In the 
SO’s, when western Kansas was being setOedi id9:w 
fields soon grew a crop of pigweed which was attad^ 
by hordes of garden webwonss. We have lesson to 
believe that it now pikers alfatlfa to irtods, ohm 
observations of the outoreaks in 1623 to iSSL luive 
ror^y shown a hesvier attack on weeds to 
alfalfa. If bdth were abuitoit^ boto to 
it there wtaro few webvroito toe toto 
fined'to'Its 
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cate that tbe gavdea wabworm is aut of balance be- 
oanse alftdCa and other crops have unbalanced 
primitive natnre. 

The pea aphid {Illmoia piai Kelt.) drst appeared 
in outbreak proportions on alfalfa in Kansas in 
1^21 and became at once a major pest of the crop.^^ 
It had formerly existed in small numbers only on 
garden peas and tbe clovers. It was instrumental in 
the destruction of over 100,000 acres of alfalfa in this 
first outbreak and it has since continued as an 
annual threat to this valuable crop. 

The fall army worm {Laphy^ma frugiperda) has 
likewise found alfalfa attractive. While not fully 
forsaking its native wild food of grasses, particularly 
bent grasses and volunteer wheat during late sum¬ 
mer, it has become an almost annual pest of this 
crop, at least in localities. 

The corn earworm first scnonsly damaged alfalfa 
foliage in Kansas fields in the fall of 1911. This in¬ 
sect has always shown a decided preference for corn, 
certain garden crops and cotton. The silks of com 
are, however, too dry in September and October to 
be attractive to tbe moths, and the kernels are too 
hard for the larvae. The moths then feed on the 
nectar of alfalfa blossoms and lay tlieir eggs on the 
tender green foliage of this plant. The parasitic 
enemies of the larvae can find them most easily when 
exposed on alfalfa plants, and the percentage of 
parasitism is always higher then in larvae taken from 
ears of oozb. 

Pocket gophers have increased in alfalfa fields be¬ 
cause of tbe fine source of food offered by the roots 
and because snakes and hawks, their natural cheeks, 
have been killed off; so these and many more factors, 
without adequate checks, are making the growing of 
alfalfa difBeult Prom the view-point of nature, the 
msect pests and the gophers are merely operating to 
restore a balance in vegetation. 


SoKu MisaEUtAHnotrs EzaicHiKS or Chanobd Food 
Habits or Host Eblations 
The Colorado potato beetle {Leptinotarsa 10- 
Uma^) was content to feed upon nightshade and 
hoafse-nettle {Soltmm sppO until cultivation of 
potatoes offez^ new fields of conquest. This insect 
bto closely 

rented but wore succulent and more easily available 


erop. 

^fhe potato leaf-hopper (Empoasca f^bae) prob- 
ahly wae iw feeder on some wild 

graa^ in ^ past, but has since found such 

peas^ alfalfa, red clover and pota- 
' r to ita Hking. It bks become a serious 

.. ‘U as iw J^fa Pest In iStowai," 

/4%47, tm. 



enemy of all its hosts by causing an injury of the 
type known as ‘fiiopper bum’’ on potatoes. No group 
illustrates the change from a grass and weed-feeding 
status to an economic enemy of crops any better than 
do the leaf-hoppers. 

Cattle appear to be more commonly attacked by 
enemies and diseases than was the native bison. 
The latter did not have to contend with tick fervor, 
since this disease probably was Introduced, sup¬ 
posedly by Spanish cattle. It appears that ox 
warbles may be native pests and not necessarily in¬ 
troduced from Europe, since they have been bred 
from buffalo^®. However, “The American bison do 
not appear to be bo heavily infested as are cattle 
raised under similar conditions in the same region.’^ 

The vegetation of the great plains also shows a 
succession correlated with the progress of agriculture. 
Plowing up the sod makes possible the growth and 
multiplication of some weeds which were largely 
crowded out in competition with tlie dense sod. The 
common wild sunfiower, the Kansas state fiower, 
soon appropriates any idle fields. Russian thistle, 
according to my colleague, Dr. F. C. Gates, has at¬ 
tained its peak of population, and better agricultural 
practices are now reducing the numbers of this weed. 
Buckthorn (Plantago lanceolata) introduced as a con¬ 
tamination of grass or alfalfa seeds, appears to be on 
the increase. Dandelion and field bindweed both ap¬ 
pear to be on the increase too. Even the eastern 
bluegrass has a foothold in the eastern third of 
Kansas and, though the climate is less suited to it 
than that of the North Central States, often crowds 
out native grass when the original sod is plowed up. 

Many forms are even to-day in tbe process of 
changing from wild hosts to the cultivated crops of 
man. It may be that they find tbe cultivated crops 
more nourishing or more tasteful. Or perhaps it is 
because the cultivated plants are ao much more 
accessible, since great areas* of pure cultures occur. 
The sunfiower beetle (Rhodohaefw 13-punctata) 
has lately been found to attack beets in Kansas. Flea 
beetles {EpUrve and Syatena spp.) are increasingly 
important as pests of tbe early garden. Bo ^parent 
is the shift from native prairie vegetation that at 
the Kansas State College and elsewhere especial study 
has been and is being made of this ecological unit 
or complex, since so many of our chief pests are 
native prairie forms which find the new order of 
things more favorable than the old prairie oondi- 
tiona.^ 

mF. 0, Bishop, et ol., **Tho Cattle Grubs or Ox 
Warbles. . . B. X>. A. Bsjrt. Ball. 1389. (Ret on 

p:mi926. 

i^uhavles C. Adams, "An Ecological Study of Frakrie 
and Jtoest InvertobraW Ball. lU. X»ob, ofEpii, 

11; 48 plates, Bibl, 1915; Geo. 0. Seadriek^ 

'ifitodies on the Inaect Faima cl Iowa Prarias>*^ Iowa 
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There is evidence that one of the chief reasons why 
a balance is ultimately established in nature is that 
resistant plants survive, while the less resistant ones 
succumb. Therefore, in time, a certain amount of 
resistance to the attacks of parasite and animal 
enemies characterizes the native vegetation. Culti¬ 
vated crops do not show this resistance unless re¬ 
sistant strains are selected by man to propagate the 
species or unless the crop has been grown in a fairly 
stable environment for a long time. There is further 
evidence that wild plants which exhibit certain degrees 
of resistance to enemy attacks in nature have this 
resistance factor weakened by a changed environ¬ 
ment.^* Native prairie vegetation may be losing some 
of its vigor, hardiness and resistance to its enemies 
by the changed environment brought about by 
present-day conditions. 

The principle of biological control is to increase 
the natural enemies or checks of a species by addi¬ 
tional species of parasites, predators, or diseases, or 
by releasing, after artificial propagation, a large 
number of individuals of a common species. Some 
outstanding examples of biological control of noxious 
weeds and insects have occurred. The control of the 
cottony cushion scale by the Australian ladybird 
beetle is a well-known example among insect pests. 
The present-day control of prickly pear in Australia, 
with the cochineal scale insect and the control of 
the sugar cane moth borer in Hawaii, are well-known 
outstanding example. In these and similar instances, 
man has aided nature in supplying the checks to cer¬ 
tain forms which hold them to small numbers. 


Eradication has never yet been attained in biological 
control and probably will not be acoomplisbod. It is 
a graphic example, enacted dramatically in a brief 
space of time of a restored balance. 

Man with bis agriculture has upset the age-long 
balance of nature in the great plains region, and a 
new balance has not been reached. It probably is a 
long way off, in fact, since man is constantly chang¬ 
ing his agriculture. Nature works slowly and not 
necessarily for the benefit of man. New factors under 
modern civilization are always being introduced which 
tend to postpone attainment of the new balance. Most 
natural checks, such as parasites, spread slowly. Man 
is aiding them somewhat. The native wild in¬ 
sectivorous birds are becoming more scarce. Their 
place is being taken by such forms as the English 
sparrow, mourning dove, grackles, crows, pigeons, 
robins and domestic fowls. These birds are primarily 
seed and fruit eaters, being only in part insectivorous, 
or insectivorous for part of the year. What is lost 
for man’s welfare in one sector must be made up 
elsewhere by some other advances. 

Insect and plant disease problems are actually in¬ 
creasing, both in number and severity in the great 
plains region. Man, the disturber, will have to em¬ 
ploy artificial control efforts for a long time, or be 
seriously handicapped in his labors. This biological 
complex reminds us of a complicated and delicate 
machine in which a slight misadjustment of a part 
affects all the others. It is as a stone dropped into 
a quiet pool. The ripples travel outward on all 
sides and upset the grains of sand all along the shore. 


VIRUSES^ 

By Dr. T. M. RIVERS 

ROCKKFELLEK INSTITTJTE FOE MEDKJAL RESEARCH 


This is an age of ex tremens. Very tall buildings, 
exceedingly large ships and unusually fast automo¬ 
biles are indicative of modern trends. Moderation 
no longer satisfies. This desire for the superlative has 
taken possession of workers interested in infectious 
maladies, and now it is a common occurrence to hear 
talk about the minutest incitants of disease, namely, 
those that penetrate the “very finest” and “moat im¬ 
pervious” filters. Extremely high buildings are not 
necessarily beautiful and profitable. Nor is the fast¬ 
est mode of travel always the safest and most enjoy¬ 
able. Largo incitants of disease may be Just aa in¬ 
jurious to their hosts as are extremely mindte ones. 

State College Jour, of Set., 4: 4D-179, 1930; J. E. 
Weaver, ‘*The Environment of the Prairie," Bull. No. 
6, Bot. Survey of Nebr., 60 pp,, 1981. 

J, W. McCk»lloch, ' ‘ The Resistance of Plants to In¬ 
sect injury," Bien. Rept, Eans. State Hort. Soc,, 37: 
196-208, 1924. 

i Presidential address, the American Society for Clini¬ 
cal Investigation, Atlantic City, May 2, 1932. 


Yet the fact that a building is higher than all others 
and that certain etiological agents of disease are too 
small for resolution by means of a microscope lends 
an air of importance or mystery to the objects 
possessed of such unusual oharaeteristios. 

The sudden realization on the part of many work¬ 
ers that certain incitants of infectious disease may be 
very small and that types of infectious agents different 
from those already known may exist undoubtedly ac¬ 
counts for some of the present interest exhibited in 
viruses. These agents and the diseases caused by 
them are no more important now than they were 
formerly. Nevertheless, a concerted eurioaity has 
served to focus attention upon them at this time. 
With this increased interest there have appeared in 
the literature many fantaatio statements and unwar¬ 
ranted eonclusions regarding the virusea. It is oon- 
eeming some of these that I wish to make a few oomr 
xaents. 



JUNB 24, 193*/ 


SCIENCE 


655 


Before protozoa and bacteria were known to exiat, 
infectioUB diseases were thought to be caused by the 
wrath of the gods, miasmas, dirt and configurations 
of the stars. The idea that maladies might be in¬ 
duced by minute plants and animals seemed absurd. 
After much work and strife, however, it was clearly 
demonstrated that bacteria and protozoa do incite 
disease. Indeed, the fact was so firmly established 
that most, if not all workers, reasoning by analogy, 
came to believe that all infectious maladies are caused 
by fungi, bacteria, spirochetes, protoiioa, or some 
form of these agents. The notion now held by some 
workers that primitive forms of life different from 
those mentioned may exist or that inanimate agents, 
7‘eproducible in series, may cause infectious diseases 
has seemed ridiculous to many investigators. Al- 
though such ideas appear strange at first, there is no 
obvious reason, except analogy, to suppose that in¬ 
fectious diseases can be caused only by fungi, bac¬ 
teria, spirochetes and proto/.oa, or that all infectious 
agents must be animate. One should not be dis¬ 
mayed by now ideas lest in future years one be 
listed with the skeptics who continued to believe 
the world flat in spite of proof to the contrary. On 
the other hand, one should not be too eager to em¬ 
brace every new doctrine lest the mental tran¬ 
quillity secured by the acceptance of a logical explana¬ 
tion—not necessarily the true one—blunt intellectual 
acuity. 

Frequently one encounters statements that the 
vims diseases represent a group of infectious maladies 
of unknown etiology or that the virus group senses 
as a “catch-all” for infectious processes whose incit¬ 
ing agents are unknown. Such statements indicate 
that the etiological agents of smallpox, vaccinia, yel¬ 
low fever, rabies and poliomyelitis arc unknown. It is 
true that the exact nature of these agents is unknown, 
but to say that the agents themselves are unknown 
is somewhat of an exaggeration. Individuals who be¬ 
lieve them to be unknown tacitly admit that they 
are incapable of knowing infectious agents that are 
invisible or unable to grow on lifeless media. With¬ 
out going into a detailed philosophical discussion of 
what can afid can not be known, one is justified in 
saying that the viruses of smallpox, vaccinia, yellow 
fever, rabies, poliomyelitis, herpes simplex, foot-and- 
mouth disease, fowl-pox, fowl plague, canine dis¬ 
temper and psittacosis are not entirely unfamiliar to 
the initiate. They can be separated one from another 
and from ordinary bacteria. Furthermore, in many 
infitanoea their presence in a variety of materials can 
be ascertained with much more ease and assurance 
than is the case with certain bacteria. The old 
adhionition regarding human beings, ^‘Ye shall know 
them hf tbehr fruits,'* is quite applicable to the 


viruses, because they arc known by their activities, 
that is, by the type of host or hosts attacked, by the 
clinical and pathological pictures iiidueed, and by 
the immunological responses excited. In order to 
know an infectious agent it is not essential to see it 
or to grow it on laboratory media any more than it 
is imperative to see electricity in order to recognize 
it and to control it for our daily needs. 

In 1873, Bollinger described in cells infected with 
the virus of fowl-pox large bodies that he considered 
the protozoan incitants of the disease. When it was 
demonstrated that the virus of fowl-pox is capable of 
passing through bactcria-tight filters, the Bollinger 
bodies, 7 to 25 u in diameter, became discredited 
as the causal agent until Borrel and others showed 
that these structures consist of lipoidal capsules within 
which numerous minute coccoid bodies of uniform 
size are embedded in a protein matrix. At present 
certain investigators contend that the Borrel bodies 
are minute living organisms and represent the virus 
of fowl-pox. These contentions are based on the facts 
liiat the bodies are always present in infectious 
material, that they are uniform in size, that they 
have the appearance of minute organisms, and, Anally, 
that they agglutinate in the presenoe of specific 
antisera. Such facta may be considered presumptive 
evidence that the Borrel bodies are minute organisms, 
but they are not conclusive, because as yet one con 
not by morphological and tinctorial data alone de¬ 
termine whether autonomous life exists in them. 
Furthermore, one dare not state that agglutination 
of particulate matter by a specific serum is proof 
of autonomous existence in such agglutinable par¬ 
ticles, because it has been demonstrated that collo¬ 
dion particles treated with a variety of proteins and 
then thoroughly washed are specifically agglutinated 
by the proper antisera. 

For a long time a few investigators have held that 
certain virus diseases are induced by ordinary bacteria. 
Now that attention is being focused on Alterable 
forms of bacteria, workers in increasing number are 
adopting the belief that viruses are merely Alterable, 
invisible and noncultivable elements of ordinary bao- 
teria. Without going into details of the available 
knowledge of bacterial life cycles and their invisible 
and noncultivable forms, one con say that proof of 
many of the claims regarding them is lacking. Since 
even the existence of bacteria] life cycles is doubtful, 
it seems unwarrantable to offer presumptive Alterable 
forms of them as the explanation of another un¬ 
solved problem, the nature of the viruses. 

Numerous workers seem to be convinced that the 
viruses are animate organisms, probably extremely 
minute bacteria. Yet they do not hesitate to state 
that the diameter of the etiological agent of foot- 
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and-mouth dimse is 8 to 12 If such figures are 
aeourate, then this virus is indeed very small, not 
much larger than a molecule of hemoglobin which is 
now believed to be approximately 5J& mx in diameter. 
Is it possible for an aggregate of so few protein 
molecules to be an organized living creature possessed 
of metabolic and reproductive powers comparable 
with those of minute bacteria? I am glad that I 
am not constrained to answer this question. Never¬ 
theless, those who insist, without more evidence than 
is now at hand, upon the living nature or at all events 
upon the bacterial nature of the virus of foot-and- 
mouth disease, should at least manifest some apprecia¬ 
tion of the difficulties of believing this. 

As a rule viruses are smaller than ordinary bac¬ 
teria. There is no reason to suppose, however, that 
all of tliem are of an identical order of magnitude 
any more than it is necessary to assume that all bac¬ 
teria or all animals are of one size. Nor is there 
sufficient evidence to justify the belief that all viruses 
are of the same nature. Some may be inanimate 
transmissible incitants of disease, others may be primi¬ 
tive forms of life unfamiliar to us, still others may be 
minute living organisms. If it be assumed that the 
viruses differ in natures, one comes up against the 
question of why the diseases caused by them mani¬ 
fest many striking features in common. To find 
the answer to such a question may not be exceedingly 
difficult. At least a partial solution might well lie 
in the phenomenon of the intimate association of the 
virnses, animate or inanimate, with the susceptible 
host cells. Furthermore, the viruses may be situated 
near the line that separates inanimate transmissible 
incitants from minute living organisms. Tbe transition 
from one side of the line to the other may be so 
gradual that no great difference in the types of disease 
caused by agents near the lino is perceptible. Such 
a statement is strongly reminiscent of a remark by 
Aristotle that “nature makes so gradual a transition 
from the inanimate to the animate kingdom that the 
boundary lines which separaite them are indistinct and 
doubtful.” 

To the naturalist it is undoubtedly of importance to 
know whether the viruses are living autonomous 
agents or products of cellular perversion capable of 
inciting similar perversions in other cells. Would 
a definite solution of this problem lead forthwith 
to great advances in the handling of virus diseases f 
At the moment I see no reason to suppose that it 
would. What, indeed, would be gained in this direc¬ 
tion, were it possible to see, to define the nature of 
and to cultivate in abundance on ordinary media the 
etiological agents of poliomyelitis, smallpox, yellow 
fever, measles and varioellaf Certainly nothing of a 
startling nature. Practical problems would for a 


while at least remain much as they are now, because 
already the viruses of smallpox, vaeoinia, polio¬ 
myelitis, yellow fever and many other diseases can 
be handled, identified and kept free from bacteria. 
Moreover, many of these maladies can be experimen¬ 
tally induced in animals and highly protective and 
neutralizing sera can be obtained. Furthermore, there 
are successful methods of vaccination against many 
virus infections, notably smallpox, rabies, yellow 
fever, fowl-pox, canine distmper and cattle plague. 
I have little patience with those who state that just 
as soon as the viruses are cultivated on lifeless media, 
it will be possible to make vaccines to prevent and 
sera to cure the diseases caused by them. Had we 
waited for the cultivation of the viruses, we would 
still be without Jennerian prophylaxis and antirabic 
vaccination. Indeed, Jennerian prophylaxis Was 
firmly established before it was known that bacteria 
cause disease. Furthermore, it is exceedingly doubt¬ 
ful whether viruses cultivated on ordinary media 
would lead to the production of antiviral sera superior 
to the ones already obtainable, for example, those 
against smallpox, measles, yellow fever, foot-and- 
mouth disease and poUcnnyelitis, the value of which 
as curative measures is questioned by many invec5i- 
gators. 

Numerous diseases spread by means of water, mUk, 
food, filth and insect vectors have been controlled 
not by preventive vaccines and curative sera, but 
largely through the improvement of sanitary condi¬ 
tions. Many viruses obtain entranee into their hosts 
by way of the upper respiratory tract. Our inability 
to control disorders arising in this manner is not 
due to the fact that wo have not used some special 
kind of medium for tbe cultivation of tbe viruses, 
but because it is essential that we breathe, and as 
yet no one has suggested a practical method of ob¬ 
taining uninfected air for human beings living 
amonget their fellows. 

For more than thirty years investigators in con¬ 
siderable number have waited for the veil of mystery 
that surrounds tibe viruses to be lifted by deft han^ 
capable of cultivating these agents on lifeless media. 
If the viruses are minute obligate parasites ineapdde 
of multiplication in tira absenoe of living euseeptiHe 
host cells, or if they are products of e^ular per¬ 
version reprodmnhle in series, then to wait for tlua to 
eventuate is a waste of time. Fortunately a nOmWr 
of workers are already attempiizg by other means 
study of the virus diseases and tk^ etioiogieal agipitia 
That a certain amount of sueeecii^ 
m^hods is proven by tbe results id! iraecnl 
vaccinia, jmittaoosis, egitine diateinper, 
and'yellow fever. ■ 
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THOMAS H. GROKWALL 

TBHOtJaH tlie 4eath, on May 9^ of Dr. Thomas H. 
Gronwallf of Columbia Umversity, America has lost 
one of its ontatanding mathematicians. 

Dr, Gronwall was bom at Aaborg, Sweden, on Jan¬ 
uary 16,1877. He received his Ph.D. from Upsala in 
1898. He then went to Berlin, where^ until 1902, he 
studied engineering. Soon after taking his engineer¬ 
ing degree, be came to this country. Here he held 
various technical positions and also filled academic 
posts at Princeton and at Columbia. 

Gronwall's work covered a wide variety of subjects. 
He wrote on analytic functions, infinite series, nomog- 
raphy, the analytic theory of numbers, differential 
geometry, integral equations, ballistics, elasticity, elec¬ 
trical theory and relativity. Some years ago he was 
associated with Professor V. K. La Mer in a revision 
of the Debye-Hueckel theory. 

In pure mathematics, GronwalPs best known papers 
are probably those on analytic functions of several 
variables and on the aummability of Laplace series. 
In his dissertation, he extended the WeiersirBss fac- 
torization theorem to functions of several variables. 
In later work^ he did much to clear up the problem 
of the representation of a meromorphic function of 
several variables as a quotient of two analytic funo- 
tions. He developed for Laplace series a summability 
theory analogous to that of Fejer for Fourier series. 

Gronwall's knowledge was encyclopedic. He was a 
prodigious reader, quick in assimilating ideas and re¬ 
tentive in m<^ory. He possessed analytic skill of a 
high order and gm| elegance of style. 

While Gronwall ^as of a reserved nature, those who 
knew him intimately appreciated the depth of his oul- 
tnre and his wealth of intellectual interests. In his 
premature death, we have lost a great savant and a 
brilliant personality. 

J. F. Ritt 

Golhicbu UKiYsaem 

SLLBK CHURCHILL SBMPLE^xfiesr-iysa 

Dbak of American geographers, noted author, and 
one of the world^a foremost educators, Miss Semple 
a<diieved a life marited by untiring devotion to duty. 
Louisville, KentudEy, was her birthplace in 1863, her 
pgrents beiog from two of the old families of the 
Rlue Grass^ In 1682, at nineteen, she became a 
baehelDr of aria frqAiit Vassar College. Graduate 

extensive travels in 
to t^e a master of arts degree 
Oneemorein SuTope, she gave hex^ 
% anl^rotK^grsphy under Ratsel, whoso 
interest from bistoiy to geog^ 


raphy. ‘^American History and Its Geographic Con¬ 
ditions,’^ published in 1913, was forerunner to a num¬ 
ber of scholarly treatises including “Influences of Geo¬ 
graphic Environment” and “The Geography of the 
Mediterranean Region.” 

Miss Semple was a truly great teacher. She set 
high standards, not only for us, but also for her suo- 
oessors. Although she was never trained specifically 
for the teaching profession, so outstanding were her 
aoeomplishments in the field of anthropogeography 
that she was called in succession to several European 
and American universities to lecture on geography. 

Catholicity of interest and ability to select and ap¬ 
ply facts and principles from an inexhaustible fund 
of knowledge lifted her lectures above the plane of 
ordinary instruction. She demonstrated to a marked 
degree how “nature and books belong to the eyes that 
see them.” Her capacity for observation was enor¬ 
mous. Since her keen curiosity ever prompted her to 
seek and inquire, she derived the maximum benefit 
from her studies in the field. She knew “how wide 
was the far horizon of geography.” Because of these 
qualities she vitalized her teaching by personal obser¬ 
vations and incidents selectod from her rich and 
varied experience. She told stories with true drar 
matic effect and with flashes of wit that enlivened her 
discussion and made it a real and dynamic exposition. 

In 1914 she was awarded the gold medal of the 
American Geographic Society and in 1932 the gold 
medal of the Chicago Geographical Society. Upon 
establishing the Clark School of Geography, 1 called 
Miss Semple to be the first geographer of the new 
staff. Although she ceased university teaching two 
years ago, she continued on the faculty roll. As lee- 
turor, writer and guide to students, Miss Semple had 
few her equal. She was a woman of exquisite per- 
acmal eharm and thorough scientifio integrity. She 
exerted a compelling influence over all her friends 
and associates. 

WAnnAOB W. Axwoon 

MEMORIAL TO DR. JOHN BRIQUET 

Dr. John Briquet, late director of the Botanical 
Garden, Geneva, Switzerland, died on October 26, 
1931, at the age of sixty-one years, after a brief Ul- 
ness. Those botanists who attended the International 
Botanical Congresses in 1900, 1905, 1910, 1026 and 
1030 will realize the great loss botany has suffered by 
his death. As stated in a recent appeal issued by a 
eommittee of distinguished Swiss botanists, Dr. Bri¬ 
quet was an outstanding figure in all discussions on 
no^^elature, and the r6le he played as recorder, by 
his tootfal, sagacious and conciliatory nature, togetitor 
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with his great knowledge of languages and absolute 
command of the matter in hand, left an indelible im¬ 
pression on the minds of all. Thus he contributed 
greatly to the unifying of botanical nomenclature, and 
his services at the memorable congress held at Cam¬ 
bridge, England, hi 1930 will long be gratefully re¬ 
membered. 

The Committee of Swiss botanists consisting of 
Messrs. Christ, Hochreutiner, Oechslin, Hiibcl, Schinz, 
Sehrbter and Wilczck, plan to provide a bronze bust 
of l>r. Bri<iucfc to be placed in the Conservatoire ho- 
tanique in Geneva, along with those of Vaucher, Do 
Candolle, Boissier, Aschersoii, Engler and others who 


very materially advanced the interests of the institu¬ 
tion to which Dr. Briquet him>self contributed in so 
large a degree. It is estimated that approximately 
$1,000 will be needed for this most worthy memorial. 
The committee fully realizes the difficulty it faces in 
raising the necessary amount at this timCf and ex¬ 
presses the hope that American botanists will gener¬ 
ally subscribe to the project, in order that the task of 
establishing the memorial may be consummated with¬ 
out delay. Subscriptions may be sent to M. le Prof. 
Wilczek, Palais de Rumine, Musec botanique, Lau- 
sanne, Switzerland. j, j, 

New yoRK Botanical Garden 


SCIENTIFIC EVENTS 


BIRTH RATES AND DEATH RATES 

The Metropolitan Life Insurance Company has 
made public the following facts in regard to the 
decline of the birth rate: 

In twenty-four out of forty-two of the world’s large 
cities the birth rate declined more than 5 per cent, in 
1931 as compared with 1930, 

The ten largo German cities all showed declines of 
more than 10 per cent, in live births in 1931 over 
1930. In Berlin the birth rate last year reached the 
low figure of 8.7 per 1,000, the lowest figiire for any 
of the German cities having a population of 500,000 
and over and one of the lowest birth rates for any 
city in the world. The 1931 birth rate in Berlin was 
the lowest in the history of that city and may be com¬ 
pared with the rates of 11.2, 17.5 and 11,4 per 1,000 
prevailing in Berlin in 1925, 1920 and 1915, respec¬ 
tively. In Dresden and Frankfort the birth rate fell 
below 10 per 1,000 for the first time in the peace-time 
history of these two cities. 

Every one of the fourteen large American cities 
recorded a drop in the birth rate during 1931. The 
decline was 22 per cent, in Boston and 17 per cent, 
in Detroit. The only large city in the United States 
with a birth rate over 20 per 1,000 was Pittsburgh, 
and there the rate declined more than 0 per cent, 
from the 1930 figure. 

A favorable record was registered for mortality 
during 1931 in these world cities. All the German 
cities had either a substantially lower death rate in 
1931 than in 1930 or else a stationary death rate. In 
Breslau and Frankfort the decline in mortality during 
1931 was greater than 10 per cent. Munich, Leipzig 
and Dresden had declines of between 5 and 10 per 
cent. The Berlin death rate was unchanged. 

Among fourteen of our American cities slight in¬ 
creases in the death rate were observed for five cities 
and decreases for six, with Detroit and Milwaukee 


loading in the latter classification. How much of the 
decline in mortality, as well as in the number of 
births, in Detroit was due to the emigration of per¬ 
sons by reason of the prevailing unemployment con¬ 
ditions is not known. The death rate in New York 
City showed a very small increase, less than 1 per 
cent, during 1931. 

World economic conditions during 1931 affected 
chiefly the birth rate, and this may be a side effect of 
prevailing world conditions upon the marriage rate. 
The extent to which declining marriages in 1930 and 
1931 affected first births, the crude birth rates and 
infant mortality rates in 1931 can not as yet be deter¬ 
mined from the figures at hand. Death rates and 
infant mortality rates have not shown as yet any 
definite effect of the economic situation. 

INVESTIGATION OF THE WOODS OF THE 
WORLD 

A SYSTEM ATI 0 investigation of the woods of the en¬ 
tire world by the International Association of Wood 
Anatomists is now well advanced, according to a state¬ 
ment made public by the secretary-treasurer, Pro¬ 
fessor Samuel J. Record, of the Yale School of For¬ 
estry, who recently announced the results of a confer¬ 
ence, held in New Haven, of representatives of the 
Bussey Institution and the biological laboratories of 
Harvard University, the botanical department of Cor¬ 
nell University, and the forestry department of Yale. 
The organization has a membership of fifty investi¬ 
gators in eighteen different countries under the direc¬ 
tion of an executive council of eleven members of 
eight nationalities. 

The largest and most comprehensive collection of 
woods in existence at present is at the Yale School of 
Forestry. It contains over 21,000 fully catalogued 
samples representing over 6,000 named species of 
about 2,000 different genera. Cuttings large enough 
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be^ made of eeleeted 
grea{>e and forwarded to work^ in several inatitu* 
tiona in the United 3tateS| Canada, England, Hoi- 
lirtid, Oerinaoj, France, Rueria, Japan, Australia and 
New Zealand. Another Urge collection is at Buiten- 
aorg, Java, with 15,000 aamples of Dutch East Indian 
woods. There are also large collections in the Philip¬ 
pines, India, Federated Malay States, as well as in 
European countries, and hundreds of samples have 
already been disthhuted for special research. 

The Yale Forestry School is trying the experiment 
of providing small subventions for local collectors in 
tropical countries and is said to be meeting with 
marked success. Over 300 timber aamples have re¬ 
cently been received as the result of a local expedition 
into the high mountain range near Santa Marta, Co¬ 
lombia. The Lower Amazon region is being explored 
by Dr. Alphonao Duoke, of the Botanical Garden of 
Rio de Janeiro. Dr. A. Rimbach is collecting in the 
interior of Ecuador, a locality almost unknown to the 
outside world. A good collection of woods has been 
made for the first time on Mt. Kinabalu in British 
North Borneo. The most recent expedition is that of 
Mr. J. H. L. Waterhouse, of Australia, who is collect¬ 
ing on the British Solomon Islands Protectorate. This 
undertaking is in cooperation with the Royal Botanic 
Gardens, Kew, England, and has the sanction of the 
high commissioner for the Western Pacific and the 
reaident commissioner at Tuiagi. There arc, in addi¬ 
tion, many local collectors in out-of-the-way places 
in the tropics. 

The first step toward uniformity of botanical terms 
has been the making of a dictionary, now undergoing 
its second revision, which is in English, French, Ger¬ 
man, Dutch, Spanish, Portuguese and Polish, This 
will be made the basis for a book in which every term 
will be fully illustrated and described. 

GOVERNMENT CONTROLLED FOREST 
LANDS 


mc]:ging in one department of all federal 
agencies and auxiliary service^ administering govern¬ 
ment owped or controlled forest lands has bisen reeom- 
meuded hy ap advisory subcouuriittee of the U. S. 
!M1iar Conservation Board headed by Dr, Heniy S. 
^an of School of Forestry of Yale Dxd- 
A^mrd^ to a statement issued the 

the recommendations are: 

department the sev- 
admuistiaU or controlled 

all anxiJiary services psr- 


the piwseut ayotem of paying to 
^ ^ the Hatipnaa Forest receipts, 
to be ad¬ 



justed, in a degree, to local needs. This is to be paid 
annually and such procedures should possibly be help¬ 
ful in improving state forest taxation methc^. 

Extreme conservatism in public timber disposal, ap¬ 
parently recognizing the principle that publicly 
owned timber is a reserve supply to be drawn on only 
as required to advance public interest, local and na<- 
tional. 

Steps to harmonize federal forest acquisition ai^, 
administration and to promote sound controls there¬ 
under. 

Cooperative study by government and states of 
problems of tax delinquency in critical regions where 
forestry protection is threatened. This may suggest 
either public acquisition or the use of public timber 
supply to ext^d the operations of private concerns 
toward the continuance of local community interests. 

THE AMERICAN SOCIETY OF AGRICUL¬ 
TURAL ENGINEERS 

The annual meeting of the American Society of 
Agricultural Engineers was held at Ohio State Univer¬ 
sity from June 20 to 23. A symposium on *'An Bngfi- 
neeris Policy for Agriculture” was a feature of the 
meeting. The president of the society, Leonard J, 
Fletcher, of Peoria, Illinois, general supervisor of 
agricultural sales of the Caterpillar Tractor Com¬ 
pany, presided. The speakers were C. F. Kettering, 
of Detroit, president of the General Motors Research 
Corporation; J. T. Jardinc, chief of the Office of Ex¬ 
periment Stations, U. B. Department of Agriculture, 
and Arthur Huntington, public relations engineer of 
the Iowa Railway and Light Corporation. Several 
hundred engineers, economists, farm leaders and scimi- 
tifle men from universities, technical schools, the in¬ 
dustries and state and federal services participated. 

The convention opened with sessions of the college 
division. Among the speakers were R. J. Baldwin 
and George Amundson of Michigan State College; 
Ben D. Moses, of the California Agricultural Expeci^ 
ment Station, and R. W. TruUinger, of the U. S. 
Department of Agriculture. The topics discussed in¬ 
cluded cooperative relations with industries, agriculn 
tural engineering teaching, agricultural engineering 
research, agricultural engineering extension, relations 
with vocational education, and logical future develop¬ 
ment of research in agricultural engineering. 

Dr. Qeotge W. Rigbtmire, president of the univer¬ 
sity, addressed the delegatee on Tuesday morning and 
Fletabar delivered the annual presidential addip^ 
Otli^ addresses included ^^Adventures in Science’* by 
Dr. L. A. Hawkins, of the Research Xaboratimes of 
the General BleeWc Company; "Fuels for High^om- 
Motors,” by Thomas Midgley, Jr., a dirjsetqir 
of "Am Agrienltdxal 
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Engineer’s Observations in Russia,” by E. J. Stimi- 
man; formerly associate professor of agricultural en¬ 
gineering at the University of California end later 
agricultural engineer for the Grain Trust of the 
Soviets, and “To-morrow’s Job for the Agricultural 
Engineer,” by President Fletcher. 

At a general session on Thursday morning L. A. 
Jones, chief of the division of drainage and erosion 
eontrol, Bureau of Agricultural Engineering, U. S. 
Department of Agriculture, discussed “Soil Erosion— 
A National Menace”; M. 8. Winder, secretary of the 
American Farm Bureau Federation, spoke on “How 
the Farmer Looks at the Engineer,” and Professor 
F, W. Dufitee, of the University of Wisconsin, de¬ 
scribed “A Specific Example of a Planned Engi¬ 
neered Agriculture.” 

Other speakers at the Columbus meeting were: Pro¬ 
fessor Moses; W. B. Robert, Aluminum Company of 
America; M. A. R. Kelley and S. P. Lyle, U. S. De¬ 
partment of Agriculture; H. B. White, University of 
Minnesota; J. L. Straban, constilting agricultural 
engineer; Professor F. L. Fairbanks and Professor 
H. W. RUey, Cornell University; F. P. Hanson, 
Caterpillar Tractor Company; Professor L. D. Baver, 
Univereity of Missouri; Roy Bainer and J. P. Fair- 
bank, University of California. 

THE INTERNATIONAL CANCER RESEARCH 
FOUNDATION 

Mr. Wilijam H. Donner, of Villanova, Pa., retired 
steel manufacturer of Pittsburgh, bus placed at the 
disposal of this foundation cosh and securities on the 
basis of to-day’s values amounting to $2,000,000. This 
was set aside by Mr. Donner as a trust in 1929 when 
his son, Joseph W. Donner, died in Buffalo. 

The object of the foundation, as announced by Mr. 
Donner, is to “increase interest in and the amount and 
quality of cancer research; develop new minds and 
theories; broaden the viewpoint of some investigators 
already in the field, and increase cooperation among 
scientists throughout the world, correlating results of 
their investigations and preventing duplication of 
work.” 

No money will be given for buildings, and the funds 
will not be spent in any one institution, state or coun¬ 
try. Not more than 36 per cent, of its income is to 
be allotted to one institution, not less than 50 and not 
more than 65 per cent, within the United States. 

At the organization meeting on June 8, the follow¬ 
ing offleers were elected: 

Preaident: W. H. Donner, 

Vice-Presideni: A, V, Morton. 

Treasurer: The Pldolity-Philad^phia Tnwt Company. 

Beereiwp: Dr. M. W, S. Sobramm. 


The directors include, in addition to the president 
and vice-president: Dr, Thomas S* Oates, president 
of the Uuivemity of Pennsylvania; The Honoridble 
George Wharton Pepper, former United States Sen¬ 
ator; Dr. Edward R. Weidlein, director of the Mellon 
Institute of Industrial Research, of Pittsburg, 

Drs. James Ewing, of New York City; Burton T, 
Simpson, of Buffalo, and Francis Carter Wood, of 
New Yoric City, constitute the scientific advisory com¬ 
mittee. 

RETIRING MEMBERS OP THE FACULTY OF 
THE MASSACHUSETTS INSTITUTE 
OF TECHNOLOGY 

The retirement of four members of the faculty of 
the Massachusetts Institute of Technology after more 
than forty years of service, has been aunoimoed. 
These are Frank A. Laws, professor of electrical mea¬ 
surements ; James R. Lambirth, assistant professor of 
mechanical engineering; Robert H. Smith, professor 
of machine construction, and Arthur G. Robbins, pro¬ 
fessor of topographical engineering. They all retire 
with the title of professor emeritus. 

Professor Lambirth has had the longest service. He 
has been instructing in forging for 48 years, and 
nearly 15,000 students have passed through his class. 
At the age of eighty-four years he is still active. He 
is a native of Chelmsford, England. Professor Lam¬ 
birth joined the staff of the institute in 1884. Until 
several years ago he bad not known illness, and for 
thirty-nine years he never missed a class. 

Professor Laws, who is a native of Brockton, is a 
graduate of the class of 1889, He joined the staff in 
the year of his graduation as an assistant in physics, 
and in 1897 became assistant professor of electrical 
measurements. From 1906 until 1913 he held an asso¬ 
ciate professorship in electrical testing. Professor 
Laws was a member of the staff of the research lab¬ 
oratory of electrical engineering in 1913-14, and a 
member of the research division of the department 
since 1918. 

Professor Smith’s teaching career at the itistitute 
began in 1886. In 1019 he was appointed aseietant 
professor of mechanioal engineering, and was pro¬ 
moted to the rank of professor of machine construe^ 
tion in 1031. Professor Smith is well known to gen¬ 
erations of Technology students. He is the author of 
“Elements of Machine Work,” “Principles of Machine 
Work,” and “Advanced Machine Work.^ In April, 
1928, he was elected an honorary member of the Tech¬ 
nology Alumni Association. 

Professor Bobbins in 1886, the year of hui gsadna- 
tion, joined the staff as assistant in civil 
ing* He was appointed assistant pix^feseoir h 
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way enginetirijQg in 1S06, and in 1906 became aaso- 
elate profesfior of topographical engineering. He was 
promoted to the grade of professor three years later. 
For many years he was a member of the teaching staff 
at Technology’s summer school of civil engineering at 
East MaohiaS; Maine. He is a member of the Boston 
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Society of Civil Engineers and affiliated with the 
American Society of Civil Engineers. 

To each of these retiring members President Comx>- 
ton has written an expression of the gratitude of the 
institute for their long and important service to the 
institute. 


SCIENTIFIC NOTES AND NEWS 


Dn. Graham Lusk, professor of physiology emer¬ 
itus at the Cornell University Medical College, has 
been elected a foreign member of the Royal Society, 
lx>ndon. 

At a dinner of the Advisory Board of the Wistar 
Institute of Anatomy on May 29 Dr. George E, Cog- 
hill, managing editor of The Journal of Comparative 
Neurology, announced the dedication of a complimen¬ 
tary volume of the journal to Dr. Henry H. Donald¬ 
son in celebration of his seventy-fifth birthday and in 
recognition of his many years of service to the science 
of neurology. 

Tnaas will be held a meeting of appreciation and 
a tribute to Frank J. Sprague, the distinguished elec¬ 
trical engineer, on July 25, the seventy-fifth anniver¬ 
sary of his birth. The meeting will be held in the 
Engineering Societies auditorium at 8 o’clock, and ad¬ 
dresses will be made as follows: An Engineer’s Con¬ 
tribution to the World’s Welfare,” Dr. John H, Fin¬ 
ley ; “An Engineer’s Contribution to Transportation,” 
Mr. Frank Hedley; “Frank J. Sprague—A Tribute,” 
Rear Admiral S. S. Robison, U, S. N. (ret.); “Re- 
^ne” by Mr. Sprague. 

Yale UNiVEBSm has conferred the doctorate of 
science on Dr. Frank B. lillie, professor of embry¬ 
ology in the University of Chicago, and the doctorate 
of letters on Lieutenant Colonel Fielding H. Garrison, 
librarian of the Institute of the History of Medicine 
at the Johns Hopkins University. 

Dr. Habvet Cushino, who retired this year from 
the Mosel^ professorship of suigery at the Harvard 
Medical School, received at eommencement the degree 
of doctor of science from Northwestern University. 

Among the honorary degrees conferred at oom- 
menoement by Boston University was the degree of 
doctor of science on Dr. Frank B, Mallory, professor 
of pathology at the Harvard Medical School, and on 
Pt. ''ffilliam P. Graves, suigeon-in-ehief at the Free 
Btospital for Women, Brookline. 

HoncsIabt degrees were coioferrod on June 13 by 
tjio Ohio State Univ^ty on Charles F. Marvin, chief 
^ United Weather Bureau, and on Walter 
# Anomie entomology at the 

of New painpslure. 


Thic doctorate of science was conferred at the re¬ 
cent commencement of Colgate University on Dr. 
Strashimir Alburtus PetrofP, director of the Trudeau 
Sanitarium laboratory, Saranac Lake, New York; on 
Dr. Homer Levi Dodge, professor of physics and di¬ 
rector of the graduate school at the University of 
Oklahoma, and on Dr. Ross Vemet Patterson, dean 
of Jeiferson Medical College, Philadelphia. 

At the commencement exercises of Washington and 
Jefferson College on June 4, the honorary degree of 
doctor of science was conferred on Dr. D. J. McAdam, 
Jr., metallurgist of the U. S. Bureau of Standards. 

At the recent meeting of the Royal Society of 
Canada, the Sir Joseph Flavelle medal for science was 
presented to Dr. J. S. Plaskett, director of the Domin¬ 
ion Astrophysical Observatory at Victoria, British 
Columbia. 

A PORTRAIT of Lord Rutherford, painted by Mr. 
Oswald Birley, was presented to the Royal Society 
on June 9. 

A PORTRAIT of Dr. George F. Kay, dean of the 
College of Liberal Arts of the University of Iowa, 
was unveiled at the commencement dinner on June 2, 
and presented to the university as a gift of the grad¬ 
uating classes. The portrait was painted by the late 
Professor Charles A. Gumming, who for many years 
was head of the department of graphic and plastic 
arts in the university. 

A portrait of Dr. J. MoKeen Cattell has been 
presented to him by colleagues and former students. 
The painting is by Leopold Seyffert, N.A, The com¬ 
mittee in charge consisted of Professor A. T. Poffen- 
berger, of Columbia University; Professor B. I. 
Fraua, of the University of California at Los Angeles, 
and Dr. F. P. Keppel, of the Carnegie Corporation. 

Professor Qborok H. Shull, of Princeton Univer¬ 
sity, has been elected a corresponding member of the 
German Botanical Society on the occasion of the 
fiftieth anniversary of its founding. Americans al¬ 
ready on the list are R, A. Harper, A. S. Hitchcock, 
E. D. Merrill, B. L. Robinson and William Treleate. 

Dr. ^illarp Brrrv, of the department of geology 
of the Ohio State University, has been elected a cor- 
i^ponding fellow of the Qeolo^cal Society of Peru. 
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Thb Acadmy of Natural S^enera of Philadelpliia 
haa elected as correspondents the following: Libertj 
H. Bailey, Henry B. Bigelow, Reginald A. Daly, 
Ludwig Diels, John Stanley Gardiner, Hugo Gliick, 
Williazn D. Gregory, A. S. Hitchcock, Adolfo Lutj:, 
Emmanuel de Margerie, Elmer D. Merrill, Edward W. 
Nelson, Albert C. Seward, Edgar 0. Ulrich and B. P, 
tJvarov, 

Ik recognition of her flight across the Atlantic, the 
special gold medal of the National Geographic Society 
was presented to Mrs. Amelia Earhart Putnam by 
President Hoover in special exercises on June 21. 
After the presentation Mrs, Putnam related to mem¬ 
bers of the society the story of her flight. 

A DiNKEB was given to Dr. Walter R. Parker by 
bis friends and colleagues on May 24, on the occasion 
of his retirement ou July 1 as professor of ophthal¬ 
mology in the University of Michigan Medical School. 
Dr. Frederick G. Novy presided as toastmaster at the 
dinner, and Dr. Alexander G. Ruthven, president of 
the university, made the opening remarks. 

Dr. Esmckd R. Lokq, who recently resigned as pro¬ 
fessor of pathology in the Graduate School of Medi¬ 
cine of the University of Chicago, to go to the Phipps 
Institute of the University of Pennsylvania as director 
of laboratories, was awarded the Trudeau Medal by 
the National Tuberoulosis Association at Us annual 
meeting in Coloxudo Springs, Colorado, on June 6. 
The medal is awarded each year **for outstanding ser¬ 
vice to the tuberculosis movement.” 

Db, Henry James Spenckh has been appointed di¬ 
rector of the second medical (Cornell) division of 
Bellevue Hospital, to succeed Dr. Eugene F. DuBois. 
Dr. Spencer has also been appointed assistant pro¬ 
fessor of clinical medicine in the Cornell Univeraity 
Medical College. 

Db. L. P. Smith, who has been spending the past 
year in Munich and Utrecht ns National Research Fel¬ 
low, has been appointed assistant professor of physics 
at Cornell University. 

Db. K. H. Goode, assistant professor of chemistry 
at Colgate University, has resigned. Dr. Sidney J. 
French, department head of chemistry at Franklin 
College, has been appointed assistant professor of 
chemistry, and Dr. D. W, Trainer, Jr., has been pro¬ 
moted from instructor to assistant professor. 

At ihe Long Island College of Medicine, Brooklyn, 
K. y., Dr. Alfred C. Beck haa been appointed pro¬ 
fessor of obetetrics and gynecology, to suooeed the 
late Dr. John 0. Polkk, Dr. Edgar D. Congdon haa 
been appointed professor of anatomy. For the past 
five years he has been in ohargo of tto department of 
anatomy at the Medical Bchool of Ohnlatankarana 


UniveFslty, Barngkcdc^ Siam, There boa been e^re^ad 
within the department o£ medicine a d^vtaten of p|ii^ 
ventive medicine and commanity health. This has 
been placed in the hands of Dr. Alfred E. Shipley. 

Wn learn from IVafure that at the annual general 
meeting of the Institute of Physics held oh May ^ 
the following were elected to take office on October 1 
next: Ptenident, Lord Rutherford; Honorary Treq^ 
aurtr, Major C. E. 8. Phillipa; Honorary Searetaty^ 
Professor A. 0. Bankino. The other vaeaneies on the 
board were filled by the election of Professor H, S. 
Allen and Dr. C. V. Drysdaie sis vice-presidents, and 
Mr. R. A. Watson Watt and Mr. D. Orson Wood as 
non-official members. Sir Prank Dyson and Sir Wil¬ 
liam Bragg were elected honorary fellows of the 
institute. 

Alered P. Sloak, Jr., president of the General 
Motors Corporation, and Dr. Harlow Shapley, di¬ 
rector of the Astronomical Observatory at Harvard 
University, have been elected life members of &e 
corporation of Masaachusetts Institute of Technology. 
Martin H. Eisenhart, vice-president and general man^ 
ager of the Bausch and Lomb Optical Gompanyf 
Ei^bester, New York; Bradley Dewey, president of 
the Dewey and Alniy Chemical Company, Cambridge^ 
and Jerome C. Hunsaker, vice-president of the Good* 
year-21eppelin Corporation, have been elected by the 
alumni association term members of the corpomtioxi 
to serve for five years. 

There were elected at the annual meeting on Apiil 
23 of the Division of Geology and Geography of tha 
National Research Council, officers^ membexa and exr 
ecutive committee for the year 1932-1933, as folbwsx 
Chairman, W. H. Twenhofel; rice-ehotrnuifi^ 0. E. 
Baker; E. C. Case, representative of the Geological 
Society of America; August P. Foerste, representa¬ 
tive of the Paleontological Society; Nevin M* FennO- 
man, representative of the Association of American 
Geographers; Mark Jefferson and Morris M. Lei^r 
ton, members at large; fi. 

Twenhofel, 0. E. Baker, Edson S. BasUn^ W. L. Gr 
Joerg, Sidney Powers and Clamme S. Rosf 

A ORAKT has been made by the Qomndlj^ eh Sei^ : 
tific Research of tlm Ameri^ Me^oal 
the department of anatomy of tlm TahderbUt; 

Sdiooi for researidi on the effects of cartiun eotid 
s(dtUioim on experimehl^^ 

PnomeoB pKumn, accompanied bjr 

wlQ moke hxs second ascent lot the 
tion o| the lUratosph^ sbobt the ^ 
hesii^^ .The/asemi^'';#^ 

Imm ' ^'/.hav^. |or 
the;:edsmie'tadidt^ 
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tiM W be naed, but ft new 

itftoa^ ln^l he oonatroeted^ 

PftbFftiiftoe Cftiin I#. A* Schkidt> ehaimou of the 
department of bioeheoaiBtt^ at the UniverBity of Cali- 
fomift, Biuied lest week from l^ew York for a trip to 
Germany under the auapiees of Gie Oberlaender Trust 
of Philadelphia. He plans to investigate methods of 
organization and the teaching of biochemistry in Ger- 
many^ and to compare them with American methods. 

Db. C. F. Noll^ professor of experimental agron^ 
omy and farm superintendent at the Pennsylvania 
State College, left on Jazie 17 on a three-months tour 
of agricultural experiment stations. He will follow 
a central route westward to California, proceed north 
through the Pacific Coast States, and return through 
the northem states. 

Da. Edwin C. Voobhies, assooiate professor of 
agricultural economies in the College of Agriculture, 
University of California, is in New York City to 
study marketing outlets in the East for honey pro¬ 
duced in California. 


The Osier Oration before the Canadian Medical 
Association was delivered on June 24 by Dr. Francis 
Rv Packard, editor of the Atmah of Medical History, 


PaofEssoB W. A. Bone, professor of chemical tech¬ 
nology in the Im]^rial College of Science, delivered 
the Bakerian Lecture before the Royal Society on 
June 9, taking as his subject ^‘The Combustion of 
Hydroearbons/^ 

Probvssob Bm AiiOo CASTBUiANi, senator of Italy, 
delivered an inaugural address in connection with the 
opening of the new Clmica dalle malattie tropicali of 
the University of Rome, speaking on "Tropical Medi¬ 
cine from Ancient Times down to the Present.” 

Bt the Win of the late Mrs. Frances R, Biggs, 
Widow of the late Dr. Hermann M. Biggs, New York 
Uipvorsity receives $100,000 to increase the funds for 
the Be^im Michael Biggs professorship of pre- 
veij^ve medicij^ $30,000 is left to the Henry Street 
for the Hemann and Frances Biggs tuber- 
Oulims vkit^g nurse fund and $1,000 to the New 
and Health Association. A por- 
waa presented to Ihe New York 

Ainerteiiih Pldlbsophioal Society and the Geo- 
of Amei^ Wifi receive $4,000,000 
eai^ itHKHi efttdla of l>r. A. F. Penrose, 

hf wMdtf 16. 

4:]^ ^ isfttte m w 



Bt the will of the late Dr. W, W. Keen, Brown 
Univendfyi of which he was a graduate and trustee, 
was originally bequeathed a trust fund of $100,000, 
but a epdidl lowered the bequest to $15,000, in view 
of the shrinkage of values. 

The Jotimal of the American Medical Association 
reports that with the announcement of a grant of 
$1,232,052 from the Rockefeller Foundation to Mo- 
Gill University, for the establishment of a neurologic 
institute, plans for the development of a neurologic 
center at the sdiool were outlined. The grant will 
provide for the construction of a new building, espe¬ 
cially equipped for research in neforology, neurosurgery 
and the physiology and pathology of the nervous sys¬ 
tem. More than $150,000 has been pledged by friends 
of the university and members of the governing board. 
Dr. Wilder G. Penfleld, professor and head of the 
department of neurology at McGill, has been selected 
to direct the institute. Dr. Penficld was bom in 
Spokan^ Washington; he is a Rhodes scholar and a 
graduate of the Johns Hopkins University School of 
Medicine. His associates will include Drs. Colin K. 
KubbcI and Frederick H. MacKay, clinical professors 
of neurology, and William V. Cone, assistant pro¬ 
fessor of neurologic surgery, also a native of the 
United States. The new building will be erected on 
a site opposite the present neurologic laboratories in 
the Royal Victoria Hospital building. The institute 
will be connected with the hospital and the pathologic 
building by an underground tunnel. Tentative ar¬ 
rangements provide for the erection of a seven story 
building to contain wards for public, sezuiprivate and 
private rooms, operating rooms, research laboratories, 
ofloes and a few rooms for resident graduate students. 

The China Foundation with headquarters at Peip¬ 
ing has awarded forty-three fellowships to Chinese 
scientific men for the carrying forward of researdi 
work in the fields of mathematics, physios, chemistry, 
botany, zoology and geology. About half the fellow¬ 
ships are for the prosecution of work in China, oar* 
Tied on by research workers who have received their 
training abroad, or by research fellows connected with 
the more prominent reseaicb laboratories. This is in 
contrast to the situation five years ago when the 
fellowships of this foundation were first awarded. 
At that time little research work was being un- 
derihken in China, and most of the awards were for 
thb purpose of enabling candidates to secure spft^ 
ciaRfted ttfftinifig in JSurope and America. The CldAft 
Foundation was established in 1925 on funds of the 
rexfiiittd American-Boxer Indemnity. The director ift 
H* 13. $mf of Primping. 

Club of Peking was organti^ on 
about forty Rigzua Ki altdniii 
rehil^t; in that city. M Peking are located six 
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universities, a large medical sehcol, the Geological 
Survey, and other research institutions. There is evi¬ 
dence that Peking is growing in importance as a cen¬ 
ter of sciontifio research. The membership of the 
newly formed club, of whom three fourths are Chinese, 
and one fourth Americans, is connected for the most 
part with Tsinghua University (the American Boxer 
indemnity school), Yenching University (a Chinese- 
American private institution), and the Peking Union 
Medical College (Rockefeller Foundation). Officers 
elected for the coming year are: President, W. H, 
Adolph (Pennsylvania), professor of biochemistry at 
Yenching University; Vice-president, Y. C. Mei 
(Worcester), president of Tsinghua University; Sec- 
retOTy-Treiisurer, A. P. T. Sah (Worcester), professor 
of physics at Tsinghua University. 

According to a note in Nature, at the annual meet¬ 
ing of the British Science Guild held on May 25, Sir 
Samuel Hoare was reelected president for the ensuing 


year, and affirmed hia faith in the aims of the Giiild. 
The annual report shows a year of useful work. It 
is said that perhaps its most interesting feature is 
the attempt which the guild is making, in ooajune- 
tion with the Association of Scientidc Workers, to 
provide an adequate channel for bringing before Par^ 
liament the views of scientific men. A Science Ad¬ 
visory Council is being set up, and it is intended that 
this council shall be in some sense comparable with 
the Federation of British Industries, in the sense that 
it shall be the liaison body for providing contact with 
Parliament in connection with scientific and tech¬ 
nical matters coming before the House. The success 
of the projected council will depend on the degree in 
which it enjo^^B the cooperation of scientific and tech¬ 
nical societies, a number of which have already agreed 
to participate. The extent of its activities, however, 
wiU be mainly determined by that of the funds placed 
at its disposal, and in this aspect the matter has yet 
to be put on a satisfactory basis. 


DISCUSSION 


AN EXPERIMENT IN TEACHING PUBLIC 
HEALTH ZOOLOGY AT ROLLINS 
COLLEGE 

In 1892, I gave before the medical school of 
Georgetown University a course in medical zoology— 
the first of its kind in this country, so far as 1 have 
learned. Similar courses have since been introduced 
by a number of American medical and premedical 
colleges. 

Very frequently the thought has occurred to me 
that a modification of courses on medical zoology, 
taking in the broader aspects of public health zoology, 
would present to students (besides those preparing 
for a medical career) an instructive and interesting 
study. An opportunity to try out the experiment was 
recently presented during my winter residence at Win¬ 
ter Park, Florida, after retiring from government 
service. President Hamilton Holt, of Rollins Col¬ 
lege, is always on the lookout for professional men re¬ 
tiring to Winter Park to live a life of ease and whom 
he can impress into special service in connection with 
the instruction at Rollins. Hearing that I had chosen 
Winter Pork as locality in which to enjoy a few 
months as a member of the “Order of the Sons of 
Rest,” he invited me to become a member of the 
winter faculty for 1932. The temptation to try out 
my idea of public health zoology at Rollins (which 
is proverbially ready to try out new ideas) induced 
me to accept the invitation—in spite of my conviction 
that theyray for a man to “retire*' is for him actually 
to retire. Probably my active colleagues in zoology 
will be interested in learning the results of the experi¬ 
ment 


Nineteen students who elected the coarse are pre¬ 
paring as follows; pre-medical 3, psychology 3, eco¬ 
nomics 3, teachers 2, mathematics 1, diplomacy 1, 
finance 1, business 1, welfare work 1, matrimony 2, 
book critic 1. They represented postgraduates, 
seniors, juniors, sophomores and freshmen. Eight 
were men, eleven were women. Taken all in all, this 
was the most enthusiastic and most progressive class 
to which I have given instruction—during forty years 
of special lecture work in various universities. In¬ 
struction lasted ten hours per week through the winter 
term- Within a week the class was ^‘standing on tip¬ 
toes" and the students were asking for special assign¬ 
ments of work. Part of the instruction was given in 
the lecture room, part in the laboratory, part out of 
doors (under campus trees on the lake shore), and 
one afternoon per week was devoted to visiting coun¬ 
try schools (in order to study medical inspection of 
the children—especially in oonneotion with the para- 
sitio diseases); these schools were located at various 
points up to about 20 miles from the oampus. 

The human being (Homo sapiens) was made tbe 
center thought; theoretical radii were drawn in all 
directions, representing the various phyla of the 
animal kingdom; every zoological subject considered 
was studied in its practical relations to madtindT^ 
medical, wdfare, economics, national and inters 
national relations, legal, food supply, etc. One of the 
most poi^olar features of the course was k study ^ 
anim^ used as food in different psrU of the 
for instance^ moDusb, arthropods, dsh^ anifddhj^ 
reptiles, birds and mammah ; this gave im 
to study dasaifieation, hiolc^, 
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of preparationi ete.; and was handled chiefly 
by aesignmentoi thos tunung the daes into a jeoological 
aoeiety* 

The reaction of the stud^ts wae most intereeting. 
Time after time they remarked that they had no idea 
zoology had so many practical ramiflcations and could 
be made so interesting. For some of the students, 
this vas their first course in soology; others had 
studied zoology from one to three years in Tarioue 
oollegee. 

As nearly as 1 could sense the feeling of the stu* 
dents, they ended the course with a conviction that 
zoology does not consist solely of theory, Latin names, 
fresh and preserved animals, and chromosomes, but 
is actually a part—and an interesting and important 
part—of their daily life. To some instructors, stu¬ 
dents* interest in work is ev’aluated chiefly by the 
^^marks*’ g:iveu; for the benefit of this class of m- 
structor I may add that twelve students received a 
mark of —^which was based on a most critical 

study of the reaction by and results of the individual 
members of the class. So high a mark to such a large 
proportion of a class will seem absurd to many in* 
structors—but even an instructor must play the game 
fairly with the student and by no stretch of my 
pedagogic conscience did 1 feel justified in lowering 
the marks, for the students had made good. 

Toward the end of the term, the class elected three 
^‘honorary members ” and a tree on the campus is to 
be dedicated to each of these three men, namely, Pro¬ 
fessor Irving Fisher (Yale), Dr, L. 0. Howard (U. S. 
Department of Agriculture, retired), and Professor 
Henry B, Ward (University of Illinois), These elec¬ 
tions were baaed on reviews (presented to the class) 
of the work of these three men in connection with 
public health and public health zoology. 

From the results of the experiment at Rollins, I 
can heartily recommend public health zoology as a 
live subject, of interest and value to college students. 

C. W. SritiBS 

IT. S. National Musxuh 

JREOARDING THE C FORMS OF KUHN 

Under Uie title, "Uber Bakterien und Petton- 
koffirien,” there has recently appeared a small volume^ 
by Ph. Kuhn and Khte Sternberg, of Dresden, dealing 
irith bacterial variation and the Pettenkofer bodies 
tPettenkoferia), and summarizing earlier observations 
in this field made since 1919. 

I venture to call attention of bacteriologists inter¬ 
ested in variation phenomena to the studies of Kuhn, 

i Ph, Kuhn and KAte Sternberg, ‘^Uber Bakterien und 
Bettenkaf^eh/* pp. W2, Taf. I-XV, Oustav Fischer, 
1931. See also j CmtralbL /. Bakteriol, Abt. 1, 
193SI, Veh 121. 


first, because they have an important bearing on the 
work of myself and associates with the O-forma of 
bacteria; and secondly, because Kuhn's pubUcations 
are not commonly known in this country. The matters 
of special interest treated by this investigator deal 
with morphological variation and his conception of 
the parasitism of bacterial cells by a foreign micro¬ 
organism believed by him to be related to the 
Myxomycctes. For these parasites Kuhn has coined 
the name^ “Pettenkoferio.** Although he has extended, 
in an ingenious manner, this view of parasitism to 
include the phenomena of the bacteriophage (alleged 
destruction of bacteria by attack from the minute and 
flltrable “spores” of the Pettenkoferia), this unique 
portion of his exposition docs not concern ns further 
at present. I have dealt with this aspect of the prob¬ 
lem in detail in an earlier publication.^ 

Kubn*a delineation of variation among the Bac- 
teriaoeae is restricted ohiofiy to the field of cell 
morphology, and here he has focused attention on 
five different morphological cell types which he depicts 
as follows: 

A-forma (ameboid foriHH); These are chiefly round or 
oval bodies which may sometimes attain the astonishing 
size of nine microns. They are often ameboid and, in 
reality, represent the parasitized bacterial cells (Petten¬ 
kofer bodies). They seem to bo identical with the 
‘‘giant cocci,** “zygospores/* “balloon bodies/* ot;., 
frequently seen and sometimes reported by courageous 
bacteriologists for many years. They also include at 
least some of the so-called “involution forms** of earlier 
years. 

B’forma (Bakterienformen): These are represented 
by the common rod and spiral forms that are regarded 
by bactoriologisis as the “normal** forms of the species. 
These develop from the slow upgrowth of the C-forms. 

C’forma (Kokkenformen) i These are chiefly coccus 
forms although the morphology is variable, and some of 
the bodies are very minute. Colonies of these forms are 
extremely small and frequently microscopic. The C- 
forms arise from the B-fonns. 

B-forma (dendritische Formen): These are thick fila¬ 
ments and rods giving root-like branches that are pro¬ 
duced by the partial fusion of independent cells or fila¬ 
ments. The morphology is irregular and bizarre. These 
forms occur among B- or F-forms. 

F-forma (FEdenformen): These forms are identical 
with what bacteriologists term “filaments/* “thread 
forms/* or much elongated bacteria. They often pro¬ 
duce mycelial structures. They commonly develop from 
the B-fonns. 

The designations mentioned above were employed 
by Kuhn to indicate the varying morphology of the 
eellB but were not, with the exception of the C-^fonne, 

*<'Tke Twort-d*Horene Phenomenon,** Jour. Xa/, 
42, 263-434, im. 
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definitely aasoeiated with colony features or with 
other specific characters. 

It is possible^ however, to detect from his more 
complete descriptions the correlation of his B*forms 
with the cells of the S type colony and culture; and of 
his P-fonns with the cells of the B type colony and 
culture. In my experience his D-forms are also most 
commonly found in R cultures, and 1 know of no 
special colony form that is characteristically asso¬ 
ciated with them. It seems probable that Kuhn’s 
A-bodies (Pettenkoferia) have been most commonly 
observed by others in association with a type of 
growth that has been termed ^^muooid.” These forms 
are occasionally seen in R. coli, B, typhosus^ B, 
paratyphosua, B, anthracia and presumably other 
species. Mr. Klimck in this laboratory demonstrated 
them in cultures of the Shiga bacillus on plates under¬ 
going lysis. He also produced them by the action of 
lithium chloride, as Kuhn bad done earlier. 

These possible correlations between Kuhn’s morpho¬ 
logical cell types and colony form need not concern us 
further ot present A special significance, however, 
attaches to his “C-forms”; and a consideration of this 
point is the chief reason for the present communica¬ 
tion dealing with Kuhn’s studies. 

Although 1 was familiar with his earlier observa¬ 
tions and conclusions insofar as they were related to 
bacteriophage phenomenon, I had not caught the 
true significance of his C-forms, perhaps because he 
reported few data on their filtrabUity. The matter 
was first brought to my attention by Dr. Schmidt- 
Kehl, of Wiirssburg, late in 1931. Since that time I 
have been in correspondence with Prof. Kuhn, who, 
in the meantime, has had opportunity to review our * 
work on the G-forma.® I have, in addition, examined 
his most recently published work, as well as reprints 
of certain papers published in 1929 and 1930, which 
Prof. Kuhn kindly sent me. 

Kuhn Las not reported a special study dealing with 
the filtrability of his C-forms. But he mentioned the 
oiroumstanoe that he hod succeeded in passing through 
Berkefeld N candles the C-forms of B, eoli, B, 
typhosus, B. auipeatifsT and B. diphtheriae. In ten 
other species he observed C-forma but the filtrability 
of these was not discussed. I have no doubt, how¬ 
ever, that all of them would have proved filtrable. 
Despite the few data on filtration reported by Kuhn, 
a careful review of his published works has convinced 
me that the G typo cultures described by us in 1931 
are identical with the C-forma described by Kuhn. 
They are similar in manner of production (in part), 
in the type of colony produced, in cell morphologyf in 
viability, in filtrability (in part), in staiiung ehaiae- 

s Philip Hadley, Bdna Pelves and John Klimek, **The 
Mtrahlc of Bacteria,” Jow. Bis., 48, I- 
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tmisticB (gratp^pocitive etomenid in 7011 % 61 ctttttties 
of gram^egative bacterial speciee)/ in oidtntal de- 
taih^ in la^ pf virulence, in resistaiioe to bactmdo- 
phage^ and in matters concerning thw reversion to the 
^^norinal” type—a phase of the subject to which Kuhn 
has devoted special attention and with considerable 
success. After recently reviewing the report of our 
work, Kuhn shares this opinion regarding the identity 
of the two culture forms. It is thus not without in¬ 
terest that, in approaching this problem from quite 
different angles, we have arrived at a common result, 
although with different interpretations of the phenom¬ 
ena observed. 

I cannot agree with Kuhn regarding the interpreta¬ 
tion of these variation phenomena among bacteria (a 
category of variation which he reduces from a 
pleomorphism to a dimorphism, embracing only the 
B- and C-forms). I cannot agree when be states that 
bacteria multiply only by simple fission, for I believe 
that reproduction by the formation of gonidia is now 
well established; and it was because we believed that 
we could recognize the relation between the gonidiai 
granules and the filtrable forms that we designated 
them '‘the G type cultures.” Furthermore, I can not 
accept Kuhn’s conclusions regarding the significance 
of the Pettenkofer A bodies, and their relation to 
bacteriophagic lysis. 

Despite these differences in interpretation, however, 

I believe that the observations recorded by Kubn are, 
in themselves, of much value and significance. T de¬ 
sire, therefore, to make a somewhat belated acknowl¬ 
edgment of bis important oontributioiis to our knowl¬ 
edge of this new culture type which stands, as I be¬ 
lieve, in an intermediate position between the filtrable, 
virus-like bodies and the more coramoilly recognised 
S and B type cells of many, if not all, bacterial 
species. 

Phiui* HaoIjW 

Univeebitt or Miomoaw 

WHALING IN NORTHEASTBBN JAPANESE 
WATERS 

At present the largest whaling statiqq in Japanese 
waters is located in the Kurile Islasd grnup norih- 
east of Kokkaido on the island of 
east coast of this island, in the Bay df Wan’^ippu; 
whales from northem waters congra^e during Iwly \ 
and August for feeing and breeding. As 
known, this locality is one of the few ipJaeee whar^ 
both breeding and feeding is combined into due a^ 
At times as mahy as a huntbnd wb^ 
known to come to this district in ope wObk. li^ li 
thought Uiat certain diatOM play 4m 
ip,-attracting; the mMt 

♦ This has^ ahw beea trtie of COtSMh: 

smua by :WwniMni (p0!fwnia'.«d^^ 
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feeding ground is less than ten miles from shore and 
is less than a mile in area. 

Copulation occurs most frequently during August. 
At times during the breeding season the male whales 
can be seen in pursuit of the females. Copulation 
itself lasts from two to three minutes and during the 
process the tails of the two can be seen together above 
the water. A young whale is usually about ten to 
fifteen feet long at birth and is quite able to take 
care of itself in a general way. The nursing period 
lasts from twelve to eighteen months and so reduces 
the mother in weight and quality of the flesh that 
such an animal is valueless to the whaling industry. 

The age of the whale is calculated roughly by 
means of the quantity of the oil secured from the bone 
—the larger the amount the older the whale. Life is 
from thirty to forty years, and the breeding season 
begins at about the twentieth year. 

At Toshimoe, on the eastern coast of Etorofu, the 
Oriental Whaling Company has established a cutting- 
in station. As a rule, this station secures a whale a 
day during the breeding season. Reducing the whale 
to oanable Bize is accomplished in less than an hour, 
an amazing speed when one remembers that an ordi¬ 
nary whale weighs something over 30,000 pounds! 
The blubber oil is used for machine oil. The best 
grade is secured by means of steam pressure upon the 
bones. Such oil is best for fine lubrication, clock and 


watch oil. All parts of the whale are used, including 
the small intestines as food and the large intestines 
as fertilizer! 

On the eastern coast of Etorofu the Sei whale is 
the most common. This whale is spotted with white, 
otherwise little different from the Arctic, Second in 
frequency is the Arctic, and rarest is the Sperm. On 
the west coast at Shuna, where another breeding 
locality is found, the exact reverse is true, the Sperm 
whale being the most frequent, followed by the Arctic 
and Sei. This may be accounted for on the theory of 
warm waters, tlie cast const being in the cold stream 
and west coast being in the warm Japanese current. 
Since the establishment of the station at Toshimoe 
some twelve years ago, over 650 whales have been 
secured. Of these only twelve were Sperm, a hundred 
Arctic and the remainder Sei whales. Only once dur¬ 
ing the operation of the company has ambergris been 
found—that was off the coast of the main island of 
Japan, near Sendai. The profit resulting was some¬ 
thing like $250,000. The cause, ns is well known, is 
flue to an irritation caused by the lodging in the small 
intestine of a small devil fish. Such infected whales 
have large raw sores over the body and produce an 
extremely bad odor. 

Mn.KS L. PKEUiE 

Department of Zoology, 

Hokkaiuo Imperial University 
Sapporo, Japan. 
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Flora of the Prairies and Plains of Central North 
America. By P. A. Rydberg. New York Botanical 
Garden, Fordham Station, Bronx Park, New York, 
N. Y. 1932. $5.50 postpaid. 

Here in the plains and prairies we have labored 
with many manuals, claimed by none, divided by 
many. Now we come into our own with a manual 
of ferns and seed plants devoting itself exclusively 
to us. The region covered includes "the states of 
Kansas, Nebraska, Iowa, Minnesota, South Dakota, 
North Dakota and of southern Manitoba and south¬ 
eastern Saskatchewan,” together with most of the 
species in the prairie regions to the cast and west 
across the plains to the Rocky Mountains. 

Dr. Rydberg spent many of his earlier and some 
of his later years in studying the plants of this region. 
A few years ago be get out to embody this study in a 
manual that would cover this region exclusively. 
Although death unfortunately overtook him in the 
midst of proof sheets, the essential part of the manu- 
script was complete. 

I like to think that the complete purpose of a 


taxonomic manual is to give names to planta, to show 
the relationship between plants and to furnish prac¬ 
ticable or useful methods of identifying the plants 
that may be collected in the region covered by the 
manual. 

The first of these purposes is thoroughly handled 
by this book, in accordance with the international 
code of nomenclature. The prindpal objection lies 
in the occasional "splitting” of certain well-known 
genera and less frequently of families. As is a 
matter of opinion, therefore, of interminable avgu- 
ment, I can only say that the same systematic results 
could be obtained by using sections for the large 
genera and if the subrelationship is particularly neces¬ 
sary, the scientific name can then be written, to give 
but one example, Astragalus {Geoprumnon) craasi- 
carpus. This would give the name, show the relation¬ 
ship and not take it quite so far from closely related 
plants that only the professional systematist would 
he able to keep track of it. This side of systematic 
botany, namely, practical utility, is not infrequently 
overlooked by the professional botanist, and yet it is 
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the side which is often likelj to give enoooragement 
and support to his studies. Perhaps if the elimixui- 
tion of the name of the person who made a change 
of genus were made, the tendency to split genera 
would be greatly reduced. 

From a genetical standpoint, the arrangement of 
the manual is based on the Engler system, a system 
which is based on a preponderance of untenable 
propositions. To many the arrangement is of little 
importance, but a natural arrangement is of consider¬ 
able assistance in establishing a comprehensiYe view¬ 
point in teaching taxonomy. 

These points do not alter the fact that now we 
have concise descriptions of the 3,988 ferns and seed 
plants of the praiiie-pkins region in one book. The 
plants arc well keyed in a standard manner. The 
time of blossoming or of fruiting is given and the 
ranges include the complete range of the plant. In 


tol, n, Ko. im 

addition there is a glcevaiy end 600 pen aketehciV 
Uluetratix^ at least one species each of about two 
thirds of the genera. 

Although the book u quite complete eystematieaUy, 
one regrets that Bydberg did not live to add the 
phytogeographio discussion that was planned. 

A list of abbreviations of authors’ names by J. H. 
Bambart completes the 069-page book. This bock 
thus Oils a long-felt want and will prove indispensable 
for work in the region covered. 

To Dr. Marshall A. Howe^ of the New York Bo¬ 
tanical Garden, goes a great deal of credit for seeing 
the work through publication. Particularly is this 
credit to be acknowledged for the great care he has 
taken to have the work come out as nearly perfect as 
possible in a Held quite outside of his own. 

Frahk C. Gates 

Manhattan, Kansas 


SOCIETIES AND ACADEMIES 


THE OHIO ACADEMY OF SCIENCE, 193 a 

The Ohio Academy of Science held its annual meet¬ 
ing for 1932 at Ohio Wesleyan University, Delaware, 
Ohio, from April 28 to 30, with about 200 members 
and visitors present, the program taking the usual 
£om of business (two), a general acientiflo 

session (one), and section meetCttgs (eleven). An out¬ 
standing feature of the general scientific session was 
a motion-picture Him showing the treatment of 
osteomyelitis with blowfly larvae by Drs. D. F. Miller, 
C. A. Doan and B. H, Wilson, of Ohio State Uni¬ 
versity. In the sectional meetbgs some 141 papers 
were presented as follows: Zoolopi/, Dwight M. De- 
Long, vice-president, 32; Botany, Arthur T. Evans, 
vice-president, 15; Geology, E. M. Spieker, vice-presi¬ 
dent, 19; Medical Soiencee, Shiro Tashiro, vie^ 
president, 25; Psychology, Horace B. English, vice- 
president, 15; Physical Sciences, Forrest G. Tucker, 
vice-president, 21 ; Geography, Eugene Van Cleef, 
vice-president, 14. A few of these papers will be 
published in full and abstracts of many others in 
the July, 1932, issue of the Ohio Joimial of Soienee, 
which issue will be devoted almost entirely to the 
Proceedings of the annual meeting. 

The annual banquet on Friday evening was a 
notable event, as it was on this occasion that Presi¬ 
dent Smith delivered his scholarly presidential ad¬ 
dress on "Physics and Human Eofperienoe"; the 
banquet was notable also in the matter of attendance 
and various and ddightful social features. 

The academy put itself on record as txnanimously 
in favor of a water conservation survey in Ohio 
(H. E. Bill 6478, Senate substiirute 1704), the exten¬ 


sion of a water conservation program, the «onservar 
tion and preservation of wild flowers os outlined by 
the Wild Flower Preservation Society and the Central 
Ohio Anglers’ and Hunters’ Club, the setting apart 
of suitable areas in state parks as wild life sanctuaries 
to be free from di&turbanoe of natural eonditioiis and 
not open to picnic or camping parries or to provision 
of roadways or paths, l^:islarion to protect hawks 
and owls and making tbe use of the pole trap illegal, 

Soihe sixty new members were elected and the fol¬ 
lowing members were elected to fellowship in the 
Academy: S. Prentiss Baldwin, Homer G. Bishop, 
Albert F, Burgess, Harry F. Dietz, Winston E. Dun¬ 
ham, Harold A. Edgerton, Linden F. Edwards, Bay- 
Lee Edwards, Robert M. Geigt, Louis D. Hartson, 
Robert A. Hefner, Neale F. Howard, Balpb A* 
Knoufl, Chester 0. Mathcfws, Francis N, Haxfleld, 
Zeno Payne Metcalf, Claude B. Keiswander, 

Euey Patriot, Sidney L, Pressey, John W. Prioft 
J. P. Sleesman, Isabel 8 . Smith, Guy Harold Smith, 
Laurence H. Snyder, Augustus W. 

S. Dhrbrock, Willard L. Valentine, EugeCie Van 
Cleef and George W. White. 

The following ofl&em were deeted for the engUing 
year: 

President: B. A. Budington. 

Viee^reeidenU: iZo&hgy, W. 0; Braatz; itetr- 

nard 8. Meyer; Qeototgy, Carl VerStesg; Medical 
F. A. Hitoheodc; Psyckolo^, h. Xk, Harsten; 
deienees, A. A. Atkinspn; Oeoffrod^r Geq, H 

Secretary : William H. AlsKaAder. 

'Tivoeaw; A. Waller. '■ 

JSaecutivp 
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2^ tike /oint ddminUtrwiiw Board of the Ohio Jour- 
UoA of Aeietiee; B. L., Bice end C. 0* Qluiteer. 

W. H. ASMXJJSfJOER, 

Boorotarp 

TH£ TENNESSEE ACADEMY OF 
SCIENCE 

Thb Tennessee Academy of Science held its 1932 
spring meeting on April 22^ 23 and 24 at Memphis 
and Reelfoot Lake* Three sessions and the academy 
dinner on Friday evening, April 22, were held in the 
ballroom of the Peabody Hotel. Twenty-four papers 
were eontributed by members from Memphis, Jack- 
son, Nashville, Knoxville, and Franklin, Kentuclcy. 

Dr. A. Richard Bliss, Jr., preeident, presided at the 
academy dinner, and Dr. Martin H. Fischer, professor 
of physiology in the University of Cincinnati, deliv¬ 
ered an address on the “Constitution of Living Mat¬ 
ter,” illustrated with charts and chemical experiments. 
Three hundred and seventy-four members and guests 
were registered at the meeting in Memphis, and 154 
attended the dinner* 

On Saturday afternoon the non-resident members 
were taken in automobiles to Walnut Log Lodge, on 
Beelfoot Lake, where the fourth aession was held that 
^evening. The program consisted of a “Symposium on 
Reelfoot Li^e,” with special reference to its suitabil¬ 
ity as a location for a biological laboratory. 

Several papers were devoted to the geographic 
and geologic features of the lake, its acquisition by 
the state for a public park and the setting apart by 
the 1931 General Aasembly of ten acres and a build¬ 
ing for a biological station for research, to be under 
the management and control of the Tennessee 
Academy ot Science and an appropriation of $2,600 
towards outfitting. 


Following these were papers by the state eornmia- 
uoners of education, agrieulture and public health 
on the value of such an institution to the state, and 
by the president of the Southwestern University on 
the interest and patronage of colleges and universities. 
The remarkable richness of the lake and its environs 
in forms of vegetable and animal life was brought 
out by the state forester and the state game and fish 
warden and by Professors Jesse M. Shaver, of George 
Peabody College, Clarence E. Moore, of the West 
Texinessee Teachers College, and A. John Schwarz, 
of the University of Tennessee. 

Dr. A. Richard Bliss, Jr., chairman of the habilita- 
tion committee, reported that the Cautillon Club 
House of eight rooms would be ready for use as a 
laboratory early next summer, the Walnut Log Lodge 
near-by to be used for residence of workers. ^ 

At a meeting of the Reelfoot Lake Biological Sta¬ 
tion trustees held on the morning of April 24, an 
executive committee was established, consisting of A. 
Richard Bliss, Jr., chairman, Jaxhes B. Lackey, 
Richard G. Turner, Jesse M. Shaver, J. T. McGill, 
ex-offlcio, and'the following resolution was adopted: 

That the board of trustees of the Reelfoot Lake Bio¬ 
logical Station Invite the Tennessee State Departments 
of Education, Agriculture and Public Health, a number 
of unlverBltiea and colleges and selected scientific organ!* 
isations, each to appoint one or more research workers 
to take part in a physical and biological survey of Heel- 
foot Lake and its environs, to begin June 1, 1932. 

Each department or institution may make such pro¬ 
vision for expenses as It deems advisable. 

Reports of the work are to be made to the trustees. 

John T. MoGiiiL, 

Secretarp 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A CONVENIENT METHOD OF PHOTO- 
.fi "■ QRAFHXNO SMALL ANIMALS AT 
LOW MAQNIFICATION 

UlQiMO woSe oib plaawia M 1 dwired to take pio* 
tkiva of living aaimala in loeoiaotba. Xke null aiae 
:|of the aiiiaula dettuuided piot&rm on aa enlaxged 
aatle. Siam.in biological laboratoriea the need of 
jpJiOtogtaplung antaS Uving animala at lov acagnifloa* 
■Wfm fnjibttttiy oootura, I vrill deaoribe a method^ which, 
of ita idmplieity, lead* to good reaulta 
: on an eulaiged Male nqnim either a 

ei^We or a tbr; iatentive illnmlna- 
obiect. The intehaity of the 
m ^llhe; phot^tpilue plate 
of the nwguifloat^h ipezeaees. 
an okjwt,,«^v 6'tinea 


enlarged, it is necessary to use an exposure 26 timee 
longer or stronger than for a picture in natural aiae. 
If a moving object has to be photographed, then the 
duration of the exposure is limited. It has to be con¬ 
sidered that the speed of the motion in the image ia- 
oraaaes at the same rate as the magnification. A pla- 
nariaa, s.p., which glides elong with an average speed 
of 12 om per minute and which has to be photo¬ 
graphed five times enlarged, will move in the image 
with a i^>eed of 60 cm per minute or 10 mm per see- 
. osd. To obtain a sufficiently sharp picture the «x- 
ponxe must not be longer than 1/50 second, if we 
snppose tiiat a contour appears shwp when it is sot 
hrMder than OJS mm. Should one wiA a still sbarpm* 
ove^e, s,p., not broader than 0.1 mm, one wcmld 
We to shorten the exposure even more (l/lOO see* 
ottd). The picture can not be taken exeeirt by em* 
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ploying an extremely strong source of light or by 
using proper arrangements to concentrate light on the 
object. This difficulty increases when the depth of 
focus bus to bo improved by choosing a small dia- 
phragn*. 

The main problem in taking pictures of this kind is 
therefore the question of the source of light. One 
may use for this purpose the “Edison Ma^da Photo- 
flash I^amp,” which has recenlly appeared on the 
market. This is a glass bulb in the same shape as an 
electric light bulb, filled with oxygen and furnished 
with an aluminum foil. The aluminum may be ignited 
by an electric current and burns within the bulb, giv¬ 
ing a very strong aiid fairly short flash (according to 
the statement of the manufacturers about 1/50 sec¬ 
ond). 

A camera of the type of vertical cameras for micro- 
photography has been used (Fig. 1, C). Such a 



Fio. 1. Diagram of the arrangement of apparatus for 
taking pictures of small animals. (B) White card¬ 
board for reflecting light; (C) camera; (D) Petri diah 
containing animals; (F) flash-bulb; (L) photographic 
Icnaj (B) reflector. 

camera is kept in most of the biological laboratories. 
It combines two advantages: it allows great variation 
in the length of the bellows and takes pictures in a 
horizontal plane. Any other camera with similar 
characteristics will, of course, work the same way. 
The lower opening of the camera, which in micro¬ 
photographic work is set on the eyepiece of a micro¬ 
scope, is closed with a photographic lens (L) with 
short focal length (about 6 cm). The animals are 


put into a shallow dish (D), e.g., a Petri dish, and 
placed under the lens at the proper distance. The 
picture is focused on the ground-glass plate with the 
lens entirely open. It is necessary to mark the field 
of vision of the ground-glass plate on the Petri dish. 
That may be done by putting under the dish a sheet 
of dark paper with a properly shaped opening. Then 
a flash-buib (F) is placed close to the dish (it may be 
as close as 15 cm), so that its light will fall on the 
object obliquely from above. Care must be taken that 
no light falls directly on the lens or is reflected to it 
from the water surface. The illumination is im¬ 
proved by a reflector (li) fixed behind the bulb. One 
may use a common table lamp with a reflector, sub¬ 
stituting the flash-bulb for the light bulb. A sheet of 
white cardboard (B) on the opposite side of the ob¬ 
ject may be used to increase the lighting by diifuse 
reflection. 

After these preparations the diaphragm is ad¬ 
justed in order to obtain a proper depth of focus. In 
an enlargement of five times and in employing ordi- 
naiy double-coated plates with fine grain (and there¬ 
fore with only mediocre speed) a diaphragm with an 
opening of F/16 is permissible. The ground-glass 
plate is changed for the photographic plate. It is 
convenient to work in a room with dim artificial Light. 
Then the lens may stay open for quite a while without 
the plate being affected by the incident light. No 
high-speed shutter is necessary. 

The picture is taken when an animal is moving over 
the marked apace in the diah in proper position and 
shape (planarians may to a certain extent be directed 
in their moving by a weak source of light). The ex¬ 
posure is made by igniting the flash bulb by turning 
an electric switch. 

It is often advisable to photograph a small scale 
with the animal. Thus one may later check the mag¬ 
nification in the pictures. 

In photographing water animals one must take 
care that no dust particles are floating on the surface 
of the water. These could spoil the picture by form¬ 
ing small depressions on the surface and so destroy¬ 
ing the sharpness of the picture locally. 

This method of directly photographing small ob¬ 
jects at low magnifications may be useful also in other 
oases where a short exposure of the object is neces¬ 
sary. 

Rohak Eekk 

Univeesitt or Vntotwu 

PERMANENT PRESERVATION OF THE 
HUMAN BODY BY INFILTRATION 

A METHOD for preservation of small lUiimalft 
para& infiltration has been previously described 
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Dr. G* K. Noble, of the American Museum of Natural 
History. This note briefly eummarisses a method for 
permanent preservation of the human body by paraffin 
inflltration. 

Pour essential steps, well known to all familiar with 
histological methods, are necessary to preserve a speci¬ 
men—fixation or embalming, dehydration, clearing 
and embedding. The different solutions used in the 
above steps were injected by way of heart and vas¬ 
cular system, and at the same time the specimen was 
inuuerscd in the solutions. 

The embalming fluid which maintained the color of 
the skin and lips most nearly normal was a solution 
eontainiiig liquor formaldehyde 10 per cent., sodium 
borate and sodium chloride eaxdi 1 per cent. Fixation 
refjuired about ten days. 

Dehydration and hardening was accomplished by 
gradually increasing strengths of alcohol. Dehydra¬ 
tion required about forty-six days. 

Xylol containing 5 per cent, of liquid carbolic acid 
was used as a clearing medium. Clearing required 
about one week. 


Paraffin infiltration was accomplished by means of 
continued injection of paraffin through the vascular 
system, together with complete immersion of the body 
in heated liquid paraffin. Embedding required about 
one week. 

The excess paraffin was removed with xylol and 
washing under running hot tap water. 

In ail, experience indicates that adult subjects can 
be preserved by the above method in about seventy 
days. 

A still-bom Negro infant has been successfully in¬ 
filtrated and embalmed by the technique above de¬ 
scribed. Unlike mummies of old with their character¬ 
istic loss of color, shrinkage, removal of organs, 
artificial replacements, etc., this infant is preserved in 
toto, retaining its original form and identity in every 
respect. So natural does it appear that any one 
would readily mistake it for a living chihJ. 

Edmond J. Parris 

Department or Anatomy, 

Medical College or The State of 
South Carolina 


SPECIAL ARTICLES 


GENERAL THEOREMS IN DYNAMICS 

I WISH to state some new aud simple theorems con¬ 
cerning the motion of a particle in a general field of 
force. The proofs will be published elsewhere. The 
results concern the relation between the lines of force 
and the paths or trajectories. Wo consider firet the 
case of a particle starting from rest, then a particle 
projected in the direction of the acting force, then 
an arbitrary direction. 

If a particle starts from rest, it begins to move 
along the line of force and then deviates from it on 
account of its acquired velocity. The path and the 
line of force will, therefore, have the same tangent 
but different curvatures. 

Theorem I: The main result is that the curvature 
of ths trajectory obtained by starting from rest is 
one third the curvature of the line of force. 

A separate discussion is necessary when, at the 
given point, the curvature of the line of force is zero, 
as for a point of inflection, for then both curvatures 
vanish. In this case we consider the ratio of the 
infinitesimal departures of the two curves from the 
tangent line* In the main case this ratio would be 
1:3; but now it is found to be 1:6, 1:7, 1:9, etc,, 
depending on the order of contact with the tangent 
line* It is always of the form 1: 2n + 1* 

Thsobsh II: If'the line of force has contact of 
IWA order i0ith the tangent line, the trajectory pro- 
dtioed by etarting a particle from rest wtU also have 
019^0^ of n^h ord!<jr; and the ratio of the departure 


of the trajectory to the departure of the line of force 
from the common tangent will be 1:2n + 1, 

Theorom HI: If the particle is projected in the 
direction of the force with a speed different from 
zero, the initial curvature will bo zero and the de¬ 
parture from the common tangent will vary inversely 
as the square of speed. 

It follows, from I and III, that if any dynamical 
trajectory touches a line of force it will, at that point, 
either have zero curvature, or else its curvature will 
be one third that of the line of force. 

Theorem IV: The single infinity of paths ob¬ 
tained by starting at a given point in the force direc¬ 
tion with varying speed under the conditions of 
Theorem II, will have contact of order n + 1, and will 
give departures from the common tangent varying 
inversely as the square of the speed; except for the 
single path due to zero speed for which case the con¬ 
tact will be of n-th order and the departure ratio will 
be of the form 1: 2n +1. 

These theorems apply to any continuous differen¬ 
tiable positional field of force, conservative or not, 
in fiat or curved spaces of any dimensionality; and 
therefore can bo used, for example, in the gravita¬ 
tional field of an elliptical planet, or in the problem 
of three bodies, or in the complicated magnetic field 
of the earth* 

If there is a resisting medium, like the air, Theorem 
I will still be valid. This is true whenever the re¬ 
sistance Eo due to zero speed vanishes. 
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TmtosEM. V; If B» does not vani^i as in the ease 
of sliding friction, the ratio of the enrvaturee is 

1:3 + 2^ where F is the acting force. 

We observe that Theorem V includes Theorem I as 
a special case. 

If a particle starts from a given point in a given 
general direction (not the force direction) with vary¬ 
ing speed V, we study, in the last part of the paper, 
the variation of the successive radii of curvature r, 

and the loci of the successive centers of 
curvature C, Cj, 0^, ... of the successive evolutes of 
the trajectories. The I'esults for Tj, (quartic law) 
and Cj, (parabolic locus), and also Theorem I about 
the ratio 1:3, were given in earlier papers by 
the writer (Trans. Amer. Soc. Math. 1905-1910; 
Princeton Colloquium Lectures, Differential geometric 
aspeota of dynamics^ 1913; an application of Theorem 
I is given by W. H. Roever, BtdL Amer. Math. Soc., 
1916, p. 456). For r and C the results are obvious. 
The general results are as follows: 

Thsobeic VI: The locus of Cu ia a rational curve 
of order n + X. The radius rn of the nth evolute 
of the trajectory varies as a polynominal of degree 
2n’{’ 2 in the speed v. 

Edward Kashbr 

OOLDICBU UnIVEBSITT 

SOIL WEIGHTS BEFORE AND AFTER 
DISPERSION 

There appeara to be a rather common belief among 
soil chemists and physicists that a soil, after dispex^ 
sion, may weigh more than before dispersion, the dry, 
weight at 105^ to 110° C. being used as tke basis of 
eomparison. In this laboratoiy it was first observed, 
some ten to twelve years since, that, in the quantita¬ 
tive separation of colloidal material from soils, some> 
times tile total weight of the fractions into which the 
material was separated apparently exceeded the 
weight of the original sample, A somewhat similar 
observation has more recently been made in carrying 
out mechanical analyses of soils by the pipette 
method.^ In this procedure the soil sample, after 
dispersion, is wet-sieved so that the clay and fine silt 
are colleoted in the sedimentation eyfinficr. By de¬ 
ducting the dry weight of the sands and coarse silt 
from the dry wright of the sample before dispersion, 
the weight of the material in the sedimmitation cylin¬ 
der may be obtained, Tbe weight of this material 
may also be estimated by removing an aliquot from 
the sedimentation chamber, evaporating to dryness, 
and weighing. In praetioally every ease where this 
check was made it was found that tim direct determi¬ 
nation by the aliquot method gate a slightly higher 

» 8, D. A. Tech, BuL 170, p, 10. 


value than did Ihe deteradnatioB by difleoMmoA It it 
to be noted that auoh ditferenee may be oeeasioued bf 
an error in the aliquot used, which error is magnillad 
by the aiiqnot multiple. However, it has been usual 
to attribute such assumed increases of weight to coin* 
bination with water when the colloidal aggregates are 
broken apart by dispersion and a greater total sur- 
faee is exposed. The added water is sometimes spoken 
of as ‘^ater of hydration.” 

The assumption of weight increaaea is not wholly 
absurd. If, as is the usual thought, soil colloids are 
produced by hydrolysis of minerals, the ^*water of 
combination” of the colloids has been added by just 
such a process. Further, from experiments with 
silioa gel and with chareoal, it appears that mlcro- 
Bcopio particles are exceedingly efEeotive in condens¬ 
ing and holding vapors. The dispersion procedure 
breaks down the structure of many of the oolloidal 
particles formed by repeated wetting and drying in 
the field. New particles are formed when dispersed 
soil is dried, and it is possible that these new particles 
may have a different holding capacity for water than 
tbe field particles. 

It seems, indeed, quite inconceivable that the time 
required for soil dispersion can effect any measur¬ 
able increase in tbe hydrolysis of unhydrolyaed min¬ 
erals above that effected in the field during the almost 
infinite period of formation of the soil. It seems 
quite improbable that any addition products would 
be formed by dispersion, and remain stable at 195^, 
which oan not be formed and remain equally stable 
under field conditions. Nevmtheless, the belief in the 
weight increase, as noted above, seemed so general 
that it appeared worth while to attempt to determixie 
whether it actually does occur. For this purpose the 
work reported in tiiis report waa oarried ouL 

The Boms Eicflow 

Three soils were used. The sample of Ceeil day 
loam was taken from the soil profile of the Erosiem , 
Experiment Station at Statesville^ North Carolina; 
The B horiason, 6-82 incheo, was umd. It eontatni 

12.1 per cent silt and 67A per emit, clay. It is a ^ 
lateritio soil, low in ozganie matter, loir in base ; 
tent and in exchoxige base oapadty^ 

tides ore cemented ti^etiHo: and it ^ ; 

parses with ditteufty. 

The simple of silt loam is a part pf 4 ; 

profile taken in a forested area in MaassehimettA^^^' 
Tbe B, horison, 13-24 inehesi vras emptCKyed. bhli | 

30.2 per cent, silt and 9.0 pinr cent day. ^ ; 

is a podiol sdl and is sam^tidns^ ac^ 

in fhls horisoa WMls R hgs a 

base eaiMty; ^ is low ih Wsa. ^ 

' and .‘Iroiwixwb .^adwtent-'^' 
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■V 

" ^0 Imfaph of Asuuillo iilt loam ia from a profile 
in Fottor County, Texas. The stratum used 
Was from 10 to 20 inehea in depth. It has 41 
:|»er eeot* sih; and 47.4 per oent. day. The Amarillo 
|B a disrnosem soil folly saturated with tuises. 

'' The desonptions, though brief, ate sufficient to 
|how that the soils select^ were developed under a 
wide range of elimatie conditions and of^er a fair 
lirange of physical and chenueal oharacteristies. It is 
|idieved that if increase in weight, as a result of dis- 
'^ersion, is a phenomenon of common occurrence, it 
"Should be shown by one or more of these soils. 

Expsrihbktal Data 

Duplicate air-dry samples, of 2.6 grams, were 
weighed into Erlenmeyer flask-shaped weighing bot¬ 
tle of 30 CO capacity. The weighing bottles were 
then put in a vacuum desiccator and the air removed 
with a vacuum pump having a rating of 0.01 mm 
pressure. The pressure remained constant at 4 mm 
for several hours under oontinnons operation of the 
pump. After 24 hours evacuation the pressure be¬ 
came too low to read on the manometer and was 
probably less than 0.1 mm. The samples were 
wdghed on successive days until the weight became 
;|Mk&staBt. Twenty-two ee of water, slightly alkaline 
r^th ammonia, were added and the flasks were shaken 
for SO hours in a redproeating shaker. The flasks 
then placed in a dedeoator and dried under half 
'pEL atmosphere pressure at 35^, The drying was 
;|peeedh^ sbw. When all visible moisture had been 
the drying tii uoouo was completed exactly 
"pE in theinitial drying. This method of drying before 
after dispexiion was used in order to avoid the 
l^down alteration of weight of organic matter at 105- 
' . The initial and final weights are given in 


samples were allowed to stand for several days in the 
laboratory and then dried over night at 106*^ G. The 
changes in weight from the previous drying are given 
in the last two columns of Table 1. The small in¬ 
creases noted for the Cecil and Amarillo samples are 
probably due to air absorbed and the loss in the 
Beckett to change in the organic content. 

This experiment, having failed to demonstrate the 
point at issue, under conditions presumably favorable 
to inerease in weight after dispersion, if such increase 
actually occurs, might seem conclusive. However, 
soils are usually dried at 105-110° C. and therefore 
the experiment was repeated in modified fonm For 
this purpose four samples of each of the soils were 
brought to like condition of humidity by standing in 
a desiccator over sulfuric acid, with a relative humid¬ 
ity of 65 per cent, until they ceased changing in 
weight They were then accurately weighed. Each 
sample weighed approximately three grams. Cue 
sample of each was dispersed with 22 cc of distilled 
water. One of each was dispersed with 22 co of 
0.2 N. ammonium hydroxide. They were dispersed 
by shaking for 32 hours on a reciprocating shaker. 
The dispersed samples were then dried on a water 
bath until visible water had disappeared and were 
then placed in an oven at 105° The remaining two 
samples of each soil were placed in the same oven 
under identical conditions and dried over night. The 
undispersed samples were in duplicate in order to 
show the degree of accuracy obtainable. The experi¬ 
mental results are given in Table 2. 

Instead of recording in the table the actual ini ti a l 
w^hts of the samples, the data are recalculated on 
the basis of exactly 3 grams each and the oven-dry 
weight corresponding to this given in column 5. The 
last column in Table 2 gives the difference between 
the oven-dry weight and the mean value of the un- 


TABLE 1 

TAOtruM-DBian Bom Wkhshts Bsroax Aim Ama DxsrsasiON 



laitUl w^ht by 
vaeuuin drying 

Final weight by 
vacuum diylug 
after dispmica 

Ohange in weight 
after dispersion 

Ohange in weight 
at 106®a 

Sample X 

Samples 

Sample 1 

Samples 

Sample 1 

Sample 2 

Sample 1 

Sample 2 


gm 

gm 

gm 

gm 

gm 

gm 

gm 

gm 

«I76 OMil 

2.45BS 

8.4680, 

3.4590 

8.4697 

+.0016 

+.0017 

+.0031 

+.0086 



8.4607 

2.4690 

2.4009 

“.0000 

-.0007 

“.0055 

“.0038 


S^W 


9w4807 

8.48U 

•f.0088 

+.0045 

+.0039 

+.0039 


|C| i0iiO b0 «hsem4 that the icaalta are esswitiallj 

Ttu^ie, the w 0 %fat 

M Um cadlor at nammitcdo Off the nnavoidafali 
Tba waatfaHiin ia«rwu ii 
AiW e«3iiiil viwmiai 4*7^ 


djjpttud tampfea. It loay be oliaarred that the devia- 
tiona 4iiqpaned aunples aia of (he aama order 
laagnituda aa thoaa the ami^ nadiqwtaed aam- 
plefc tiw laineBt bciiiif hut 3 vag. The total 

of the diqMnad aamplea ia but 1 mg. ima 
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TABLE 2 

Change in Weight of Soils at 105® C. 


Lab. No. 

Soil series 

Sample treatment 

Initial 

weight 

Oven dry 
weight 

6978 

Cecil 

Air dry (1) 

gnt 

3.0000 

gm 

2.9231 

i 1 

< ( 

” (2) 

3.0000 

2.9225 

1 i 

n 

Dispersed with ammonia 

3.0000 

2,9258 

t i 

t i 

Dispersed without ammonia 

3.0000 

2.9241 

4447 

Becett 

Air dry (1) 

3.0000 

2.9294 

( t 

it 

(2) 

3,0000 

2.9304 

a 

it 

Dispersed with ammonia 

3.0000 

2,9300 

t i 

it 

Dispersed without ammonia 

3.0000 

2.9278 

4575 

Amarillo 

Air dry (1) 

3.0000 

2,8106 

i ( 

it 

'' (2) 

3.0000 

2.8136 

ti 

a 

Dispersed with ammonia 

3.0000 

8.8114 

i ( 

a 

Dispersed without ammonia 

3.0000 

2.8110 



than that of the undispersed samples. On the basis 
of this experiment, therefore, if any weight change 
occurs as u result of dispersion, it does not exceed 
0.1 per cent. It is to be observed that a very small 
Increase In weight should occur in acid soils dispersed 
with ammonia, since ammonia adds itself directly to 
•aids and this addition has been repeatedly demon- 
^^j^rated in soils. In the case of the Cecil sample such 
increase is noted. The total base capacity of the 
&cil is about 1 milliequivalent per gram and the 
■'ilmorption of this quantity would mean an increase 
in the sample used of 2.5 milUgrams. No such dif¬ 
ference should occur in the Amarillo soil and indeed 
the difference between the weights of the sample dis¬ 
persed in ammonia and that in water is less than that 
of the undispersed samples. The Beckett soil is also 
unsuturated like the Cecil, and shows a difference of 
about 2 mg between the sample dispersed in ammonia 
and that in water. Both show negative values whic^ 
are probably properly ascribed to loss of organtio 
matter during the evaporation of the dispersed mate¬ 
rial. The differences in the weight of the undispersed 
samples, while not large, are probably due to actual 
lack of uniformity in the samples themselves which 
were sieved to pass a 2 mm sieve. Closer 
might have been secured by finer grinding of the 
material. 

The results obtained ore essentially negative. There 
is no appreciable increase in weight of dry samples 
as a result of dispersion in water. The writers realise, 
of course, that as soils are ordinarily dispersed, mueh 
greater dilutions of soil by water are employed. Tiie 
concentrations employed were used in order Uy 
minimize any possible loss in handling. It ne$m im<- 
probable that greater dilution woidd give greater 


hydration. Also, while in the normal pr|^ea| ^ 
persion the colloid and coarser material are wt , 
weighed separately, there would seem 
soils so high in clay as these employed tp be i 
son why separate drying should alter the matte 
writers arc also aware that these expenn 
prove that hydration of soils by dispersil 
curs. They do show that if such result 
and of appreciable magnitude, it should ^ 
in the soils examined. It seems desirabl#^ 
results on record and to request that || 
worker can furnish reproducible data to 
crease in the dry weight of soils resttli 
persion, he will likewise communicate thi 
is worth while to determine whether 
mythical if it eonstitutes a real emtose 
accurate data. ^ 

Horace 

Bureau of Chbmibtbt and Boils, 

U. B. BEPABTUENT of AOBICUtiTUBE, 
WAaOINGTON, B. C. 
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